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INFLUENCE OF COULISSES ON SNOW 
ACCUMULATION IN PROTECTIVE 
AFFORESTATION OF THE GREEN AREA 
AROUND ASTANA 

D.N. Sarsekova, Doctor of Agricultural Science, 

Full Professor 

Kazakh State Agrotechnical University, Kazakhstan 

The results of studies related to influence of coulisses on snow 
accumulation in the protective afforestation of the green areas around 
Astana are offered in the paper. It has been established that dense (by 
their structure) plantings of acacia trees and oleasters accumulate more 
snow than open plantings of willows. 

Keywords: protective afforestation, green area, snow 
accumulation, dense structure, open structure. 
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Ta6ji. 1. 


BbicoTa CHe»CHoro noKpoea b Kyjiacax h Me^KKyjmcHbix npocTpaHCTBax 


BapHaHTBI OnBITOB 

Cpe^Ha^ BBieoTa CHe^cHoro 
noKpOBa, cm 

KOHTpOJIB - OTKpBITOe MeCTOnOJIO)KeHHe 

11,7±0,3 

B Kyjince aKaifHH (nojiHoe CMBiKaHne) 

68,8±1,8 

1 M OT KyjiHCBi (3aBeTpeHHaH CTOpOHa) 

65,5±1,1 

1 m ot KyjiHCBi (HaBeTpeHHaa CTOpOHa) 

62,7=1=1,0 

B Kyjince hbbi (H3pe)KeHa) 

26,5±0,6 

1 M OT KyjiHCBi (3aBeTpeHHaH CTOpOHa) 

23,2±0,7 

1 m ot KyjiHCBi (HaBeTpeHHaa CTOpOHa) 

23,0±0,8 

B Kyjinc e Jioxa (nojiHoe CMBiKaHne) 

49,5=1=1,7 

1 m ot KyjiHCBi (3aBeTpeHHaa CTOpOHa) 

44,8±2,0 

1 m ot KyjiHCBi (HaBeTpeHHaa CTOpOHa) 

42,4±2,4 

CepeAHHa MOKKyjiHCBn 

ot 7,6±0,7 ao 11,3±0,4 


3 amuTHBie necHbie nojiocBi b yejiOBH- 
nx 3acynuiHBoro icjiHMaTa cnoco6- 
CTByiOT 3a^ep5KaHHK) H paBHOMepHOMy 
pacnpe^ejieHHio CHera, aKKyMyjinpOBa- 
hhk) Bjiaru b nouBe, npeAOTBpameHHio 
BeTpOBOH 3p03HH, OKa3BIBaiOT 3HaHH- 
TejitHoe BjiLoiHHe Ha CHH^ceHHe TeMne- 
paTypbi h yBejiHueHHe othochtcjibhoh 
B jia5KHOCTH B03Ayxa b jieTHHH nepHOA- 
3ejieHaa 30Ha BOKpyr r. AcTaHbi pac- 
nouo5KeHa b CTenHOH 30He, b noA30He 
cyxHx THnHaKOBO-KOBBuiBHbix CTeneii 
C pe3KO KOHTHHeHTaJIBHBIM ICJIHMaTOM, 
OTJIHHaKHAHMCH 3HaHHTeJIBHBIM 
IfHTOM BJia^CHOCTH, CypOBBIMH MaJIO- 
CHC5KHBIMH H npOAOJHKHTCJIBHBIMH 3H- 
MaMH, CHJIBHBIMH BeTpaMH H pe3KHMH 
CMeHaMH TeivmepaTyp b npe^ejiax cyTOK. 
Oco6eHHOCTBK) KJIHMaTa HBJIHeTCH He- 
cooTBeTCTBHe o6hjih5i Tenna h CBeTa b 
nepHOA BereTaifHH c kojihhcctbom bbi- 
na^aiomHx oca^KOB, hto oOyejiaBjiHBaeT 
ero 3acynuiHBOCTB. TjiaBHBiM jihmhth- 
pyiomHM (JraKTopoM, orpaHHHHBaiomHM 
pOCT H pa3BHTHe ApeBeCHBIX paCTeHHH, 
nBjineTCn HeyaoBjreTBOpHTenBHaa Bjiaro- 
o6ecneHeHHOCTB [1]. 

J \ jih onpeaejieHHii bjihuhhh KyjiHC 
Ha CHeroHaKonjieHHe b 3aiifHTHBix jie- 
C0Haea5K,aeHHax 3ejieHOH 30 hbi BOKpyr 
r. AcTaHBi Obuia npoBe^eHa CHeroMepHan 
cneMKa Henoepe^CTBeHHO nepeA CHe- 
roTanHHeM. BbicoTa CHOKHoro noKpOBa 
H3MepnjiacB nepeHOCHOH CHeroMepHon 
peHKOH C CaHTHMeTpOBBIMH AeJieHHUMH 
b cepeAHHe Kyjinc h b cepe^HHe MOKKy- 
jiHCHoro npocTpaHCTBa, r^e BBica^ceHBi 


onBiTHBie KyjiBTypBi h Ha onyniKax b 
npe^ejiax ocHOBHoro cyrpo6a nepe3 1 m, 
b HaBeTpeHHyio h 3aBeTpeHHyio CTOpo- 
Hy. npH H3MepeHHH chokhoto noKpOBa 
peiiKy onycKajin BepTHKajiBHO bhh3 ao 
noHBBi. TjiyOHHa CHera b ka}kaoh toh- 
xe BBiHHCJiajiacB Kax cpe^Hee apH(j)Me- 
THHeCKOe H3 Bcex nOBTOpHOCTeil. npH 
BBIHHCJieHHH CpeAHCH BBICOTBI CHC5K- 
Horo noKpOBa yHHTBiBajiHCB h npOMe- 
pBi b TOHKax, r^e He 6 bijio o6Hapy)KeHO 
CHera [2]. 

YnacTKH rjisl npOBeAemra ohbitob 
6bIJIH 3aJI05KeHBI B KB. 69 KBI3BIJT5KapCKO- 
ro jiecHHHecTBa PHI «3KacBui-AHMaK», 
r^e 6 bijio npOBe^eHO peKorHoeipipo- 


BOHHoe o6ejie^OBaHHe h H3yneHBi jie- 
eopacTHTejiBHBie ycjiOBHa [3]. Me)KKy- 
jiHCHBie npocTpaHCTBa hmciot HiHpHHy 
22-24 m. KyjiHCBi npeACTaBjieHBi pnAO- 
BBIMH nOCa^KaMH aKaifHH 5KeJITOH, hbbi 
K yCTapHHKOBOH, JlOXa y3KOJIHCTHOrO 

2004 roAa. B MOKKyjiHCHBix npocTpaH- 
CTBax b 2009 rofly 6 bijih BBiea^ceHBi ee- 
HHIJBI B33a npH3eMHCTOrO, CMOpOAHHBI 
30JIOTHCTOH, TaMapHKCa H yKOpeHHBHIH- 
ecu nepeHKH Tonojin eepeOpHCToro no 
pa3JiHHHBiM cxeMaM CMememuL 

HaMH H3yHajiacB 3aiifHTHaa pojiB 
8-jieTHHx KyjiBTyp nepBoro npneMa H3 
aKaifHH 5KCJITOH, JlOXa y3KOJIHCTHOrO, 
HBBI KyCTapHHKOBOH, pacnoji05KeHHBix 
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Ta6ji. 2. 

IIpoijeHTHoe coaepacamie MejiK 03 eMa (noHBbi) b CHery 


Me CTonojio)KeHHe 

Cpe/piee, (M±m), cm 

OTKpBiToe MecTonoji05KeHHe 

1,8± 0,5 

B cepe^HHe Me^cKyjiHCHoro 
npocTpaHCTBa 

3,0 ±0,6 

B Kyjince Jioxa 

11,2 ±0,5 


Apyr ot Apyra Ha p ac ctouhhh 22-24 m. 
^onojiHHTejiBHa^T Bjiaro3apa^Ka Rim 
KyjiBTyp, C03^aHHBIX B MOKKyjIHCHBIX 
npocTpaHCTBax, nyTeM 3a#ep)KaHH;i 
CHera KyjiHcaMH cnoco6cTByeT TaK5Ke 
BnHTBIBaHHIO BJiarH B Diy6HHHBie CJIOH 
nOHBBI H BBIHOCy BO^OpaCTBOpHMBIX CO- 
JieH Ha noBepxHOCTB 3a cneT HcnapeHHn 
Bjiarn. 3 to - o^hh H 3 cnoco6oB pacco- 
jieHHn noHB [4]. 

B nepHOA HCCJie^OBaHHH bbico- 
Ta KyjiHC aicaijHH 5 kcjitoh cocTaBjinjia 
155 cm, jioxa y3KOJiHCTHoro - 182 cm, 
HBBI KyCTapHHKOBOH - 212 CM. 

Ha6jiiOAeHHa 3a CHeroHaiconjieHHeM 
b 3HMHHH nepno# 2015 r. b Kyjincax h 
MOKK yjIHCHBIX npOCTpaHCTBaX npOBO- 
Ahjihcb nepe# HanajiOM TanHHn CHera, to 
ecTB b nepBOH ^eKa^e MapTa. Bbijio npo- 
Be^eHO H3MepeHHe bbicotbi CHemoro 
noKpoBa, HajiHHHe MejiK03eMa b CHere. 
BBicoTa chokhok) noKpoBa H3MemuiacB 
B 3aBHCHMOCTH OT njIOTHOCTH KyjiHC, HX 
BBICOTBI. KyjIHCBI aKaiJHH }KeJITOH H Jioxa 
y3K0JIHCTH0T06BIJIH njIOTHOH KOHCTpyK- 
H,HH, a KyjIHCBI HBBI KyCTapHHKOBOH- 
a5KypHoii. B pe3yjiBTaTe (JjopMHpoBaHHn 
KpOHBI OHH H3pe5KeHBI. B KyCTaX OCTaB- 
jieHO 2-3 CTBOJiHKa. 

3aMepBi npoBO^HJiHCB b cepe/pme 
KyjIHCBI H Ha paCCTOUHHH O^HOTO MeTpa 
ot Hee c HaBeTpeHHoii h 3aBeTpeHHofi 
CTopoH (TaOjiHi^a 1). 

B pe3yjiBTaTe BBmyBaHHn CHera ce- 
pe^HHa Me^cKyjiHCHoro npocTpaHCTBa 
OKa3ajiacB 6e3 chokhoto noKpoBa. Ph^bi 
mojio^bix noca^OK 6 bijih He 3ammiteHBi. 
Ilo Mepe npH6jiH5KeHHn k Kyjince otmc- 
najiocB yBejiHHeHHe bbicotbi chokhoto 
noKpoBa, BejiHHHHa KOTOporo 3aBHcejia 
OT BBICOTBI H njIOTHOCTH KyjiHC. 

BBicoTa chokhoto noKpoBa b KyjiH- 
cax axai^HH b cpe/meM cocTaBHjia 69 cm, 
jioxa - 50 cm, b H3pe>KeHHBix Kyjincax 
HBBI - 28 CM, OTKpBITOM MeCTOnOJIO)Ke- 
HHH -11,7 CM. 

Cyme CTBCHHBIX pa3JIHHHH B OT- 
ji05KeHHH CHera c HaBeTpeHHoii h 3aBe- 
TpeHHOH CTOpOH KyjiHC He OTMeneHO. 

HaHMeHBHiHe 3anacBi CHera co3^a- 
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iotch b MOKKyjiHCHBix npocTpaHCTBax 
(7,6 cm) no CpaBHCHHK) C 0TJI05KeHH5IMH 
CHera b Kyjincax h otkpbitom MecTonojio- 
}kchhh (11,7 cm). B MOKKyjiHCHBix npo- 
CTpaHCTBax npOHCxo^HT orojieHHe nonBBi 
b pe3yjiBTaTe cjxyBamw CHera b KyjiHCBi. 
KojinnecTBO CHera He 3aBHcejio ot bbi- 
cotbi KyjiHC, a 3aBHcejio ot hjiothocth 
caMHx KyjiHC. H3 3Toro cjiejLyeT, hto b 
K yjincax OTjiaraeTca OojiBHiaa nacTB CHe- 
ra, arpoHOMHnecKaa hx pojib npoaBjiaeTca 
KaK CHero3aAep5KHBaioma5i. 

npn onpe£ejieHHH HajiHHHn mcjiko- 
3eMa b CHere bbiubjicho (Ta6jiHija 2), hto 
HaHOojiBHiee ero HaKonjieHHe HaOjuo^a- 
eTCn b mothbix Kyjincax - 1 1 ,2%, mchb- 
me — b cpe^Heii nacTH Me^cKyjincHBix 
npocTpaHCTBax - 3,0 % h otkpbitom 
nojie - 1,8 %. 

TaKHM o6pa30M, HCCJiejLOBaHHa no- 
Ka3aJIH, HTO KyjiHCBi, C03^aHHBie B 3aiHHT- 
hbix jiecoHacajKjieHHax 3ejieHoii 30 hbi 
BOK pyr r. AcTaHBi BBinojnraiOT CHero3a- 
^ep)KHBaiomyio pojib. njiOTHBie no koh- 
CTpyKH,HH HacaameHim aKau,HH h jioxa 
HaKaiuiHBaiOT dojiBine CHera, neM ajKyp- 
HBie H3 HBBI. CymeCTBCHHBIX pa3JIHHHH B 
0TJI05KCHHH CHera C HaBeTpeHHOH H 3aBe- 
TpeHHOH CTOpOH KyjiHC He OTMeneHO. no 
Mepe npH6jiH5KeHH5i k Kyjince OTMenajiocB 
yBejiHHeHHe bbicotbi chokhoto noKpoBa, 
BejiHHHHa KOTOporo 3aBHcejia ot bbicotbi 
H njIOTHOCTH KyjiHC. 

B pe3yjiBTaTe BBmyBaHHn CHera ce- 
pe^HHa MOKKyjIHCHBIX npOCTpaHCTB 
OKa3ajiacB 6e3 chokhoto noKpoBa. 
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OnPEAEJIEHHE 3AnACOB 
cDHTOMACCbl H rOflHHHOrO 
AEnOHHPOBAHHil TOnOJIEBbIX 
HACA^fiEHHH B Pm «)KACbIJI 
AHMAK» E ACTAHA 

CapceKOBa J\. H., #-p c.-x. HayK 
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Ta6ji. 1. 


XapaKTepwcTHKa ypaBHeHHH ajih toiiojih Ojjih onpeaejiemiH ^HTOMaccbi). 


3aBHCHMbie nepeMeHHbie 

Ko34)$HifneHTbi n He3aBHCHMbie nepeMeHHbie 

a o 

a^lnA) 

a 2 (lnA) 2 

a 3 (lnM) 

a 4 ln(P F /M) 

Tonojib 

Ctboji (In P s ), T/ra 

-0,7897 

0,1124 

- 

0,9261 


BeTBH In (P B /M), t/m 3 

-1,0142 

0,8695 

- 

- 


Xboh ln(P p /M) t/m 3 

1,7256 

-2,5244 

0,2374 

- 


KopHH (In P R ), T/ra 

-1,2991 

- 

- 

0,8939 


floAJiecoK (In Py), T/ra 

0,5967 

- 

- 

-1,0621 



B ocnpoH3BOACTBO necoB b roey/jap- 
CTBeHHOM necHOM (])OHfle Peeny- 
6jihkh Ka3axcTaH nBjineTca o/jhhm H3 
rnaBHbix MeponpHaTHH, odecneuHBaio- 
njnx HenpepbiBHoe, HencTomnTejibHoe 
nonb30BaHHe necoM, pacmHpeHHoe boc- 
npOH3BO,acTBO, yaynmeHne nopo^Horo 
cocTaBa h KauecTBa necoB, noBbimeHHe 
HX npO^yKTHBHOCTH, yCHJICHHe BO/fOOX- 
paHHBIX, 3amHTHbIX, H HHbIX nOJIC3HbIX 
CBOHCTB JieCOB B HHTepeCaX OXpaHBI H 
3^opOBb5T HaceneHMii, yjiyumeHHa 3ko- 
JIOTHHeCKOH odCTaHOBKH [1]. 

Co3AaHHe 3eneHOH 30hbi ropo^a 
AcTaHbi HauaTO b 1997 ro^y b cbh3h c 
nepe/fncjiOKaifnen CTOJinifbi b ropo# 
AKMOJiy B COOTBeTCTBHH c nopyneHneM 
Ilpe3H^eHTa PeenydjiHKH Ka3axcTaH ot 
30 ceHTadpa 1997 ro^a N° 420 h noejie- 

^yiomHMH npOTOKOJiaMH coBemaHHH y 
Ilpe3H^eHTa PeenydjiHKH Ka3axcTaH no 
pa3BHTHio ropo/ja AcTaHbi. 

Pacnoji05KeHHe CTOJinifbi Peeny- 
6 jihkh Ka3axcTaH b 6e3JiecHOM panoHe 
TpedyeT co3^aHHa BOKpyr Hee jiecHO- 
ro 3eneHoro noaca n He3pHMO bbicoko 
noAHHMaeT pojib npHropo^Hbix necoB. 
Co3^aHne n pacmnpeHne «3eneHoro 
noaca» BOKpyr r. AcTaHbi, co3£aHne ne- 
KyccTBeHHbix Haca^eHHH b npnropOA- 
HOH 30He CTOJIHIJbl, BJJOJIb OCHOBHbIX 
TpaHcnopTHbix MarncTpanen odeenewr 
3amHTy ctojthubi ot Hedjiaronpmrrabix 
ICJIHMaTHHeCKHX (jmKTOpOB H C03#aCT He- 
odxoAHMbie ycjiOBHfl opraHH3aifnn 
aKTHBHoro OT^bixa HaceneHua. 

U,eneBbiM Ha3HaneHHeM caHnrapHO- 3a- 


IHHTHOH 3eJieHOH 30HBI E AcTaHbi 5TBJMIOTC5T 
CHH>KCHHC OTpHHaTeJTbHOTO B03AeHCTBHfl 
BeTpOBbix Harpy30K Ha ropojtCKHe Teppn- 
Topnn, ynynmeHne MHKpoKjmMara n ap- 
xHreiciypHO-jianamaiJiTHoe 03ejieHeHne 
npnropOAOB, coKpameHHe smhcchh C0 2 , 
noBbimeHHe ymepo^o^enoHHpyiomeH ponn 
Haca^aeHHH, co3£aHne mcct OT^bixa ropo/i- 
ckhx )KHTejieH b npnpoAHon odcTaHOBKe. 

Cpe^n Apyrnx npeACTaBHTejien pac- 
THTenbHoro MHpa /fepeBbii odeenennBa- 
K)T Handonee flOJiroepouHoe ^enoHnpo- 
BaHne yraepo^a b odnjeM yraepo/jHOM 
ifHKjie, yAep)KHBa5T ero b dnoMaeee n op- 
raHHKe nouB Ha cothh jict c noejieAyio- 
men peanH3aifHeH odparao b aTMoctJrepy 
b npoifecce peennpaijHH, pa3Ji05KeHHn, 
3p03HH hjih ropeHHfl. 80% OKero^Horo 
odteMa odMeHa yrnepo^a MOK^y Ha- 
3CMHBIMH 3KOCHCTeMaMH H aTMOC(j)epOH 
npnxoAHTCn Ha necHbie Haca^eHHu. 

J\jik ycTaHOBjieHHH coAep5KaHmi 
yrnepo^a b pa3Hbix KOMnoHeHTax £pe- 
boctoh, onpeAejuuicfl 3anac (jinTOMaecbi 


Ka5K,aoro H3 hhx, b Hauajie cbipopacTyio- 
mHH, a 3areM c noMombio nepeBO^Hbix 
K03(|)(|)HU,HeHTOB paCCHHTBIBaJICiT COAep- 
}KaHHH yrnepo^a b adcomoTHO cyxoM 
BemecTBe (JiHTOMaccbi b Ka^oM KOMno- 
HeHTe ApeBOCToa. nojiyueHHbie AaHHbie 
npocyMMHpOBaHBL 

Flo MaTepnanaM yueTa necHoro 
4)OH,aa h MOAejiaM onHCbraaiomHM 3aBH- 
chmoctb ^HTOMaccbi b adcojiiOTHO cy- 
XOM COCTOaHHH (P. T/ra) Ka5KAOH (f)paK- 
IfHH Ha^3eMHOH (JlHTOMaCCbl (CTBOJI, 
BeTBH, XBO ^ - COOTBeTCTBCHHO P § Pg 

P F , T/ra) ot B03pacTa (A, jict) h 3anaca 
(M, M 3 /ra) BbiHHCJiajica 3anac (jiHTOMac- 
cbi (T/ra) b adcojiiOTHO cyxoM cocto^hhh 
T onoji^r b Pm «^Cacbui AiiMaK», 3anacbi 
yraepo^a, 3anacbi yrnepo^a no t^paKifH- 
aM h ro^HUHoe AenoHHpOBaHHe yrne- 
po^a no H3BecTHbiM 3anacaM ctbojioboh 
A peBecHHbi h B03pacTHbiM rpynnaM [2-4]. 

Odman Mo^ejib onncwBaioman 3aBH- 
chmoctb ^HTOMaccbi b adcojiiOTHO cy- 
XOM COCTOaHHH (P. T/ra) Ka)KAOH (JlpaK- 
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Ta6ji. 2. 

XapaKTepncTHKa vpamiemm ajih Tonojin (ajih onpe^ejieHHH ymepo/ja) 


3aBHCHMBie 

nepeMeHHBie 

Ko3(J)(J)HAHeHTBi h He3aBHCHMBie nepeMeHHBie 

a o 

a^lnA) 

a 2 (lnM) 

a 3 (lnP F ), 

a 4 (lnP R ) 

A 5 (lnP ( ) 

TonojiB 

Ctboji ln( Z s ), t/m 3 

0,3858 

-1,3983 

1,0479 

0,5213 

- 

- 

BeTBH In (Z B ), t/m 3 

-3,9275 

-2,0074 

2,0914 

0,5270 

- 

- 

Xboh ln(Z F ) t/m 3 

-1,6959 

-0,1799 

0,6461 

- 

- 

- 

KopHH In (Z R ), t/m 3 

-6,1004 

- 

- 

- 

1,8530 

- 

noAJiecoK ^(Z^t/m 3 

1,4016 

1,8999 

-1,7136 

- 

- 

0,4294 


H,HH HaA3eMHOH (])HTOMaCCBI (CTBOJI, 
BeTBH, XBO H - COOTBeTCTBeHHO P § Pg 
P F , T/ra) ot B03pacTa (A, jict) h 3anaca 
(M, M 3 /ra) paccHHTaHHaa ajih Tonojin 
HMeeT bha, (jropMyjia (1): 


B i^ejiOM, b HarneH pa6oTe 6i>ijia 
npe^CTaBjieHa tojibko npHxoAHan nacTB 
yraepo^Horo 6ajiaHca, a Tax Ha3Breae- 


Maa pacxoAHan nacTB - AeTpHTBi (3anac 
yrnepo^a b noHBe) He ynHTBiBajiacB, t.k. 
nocneAHHe He bxoaat b o6bcm noHUTHu 

(})HTOMaCCBI. 

rodumwe denonupoeanue yenepo- 
da. HapnAy c oOhjhmh 3anacaMH yrae- 
pOAa Heo6xoAHMa HH(J)opMai^Ha h o ero 
rO^HHHOM ^enOHHpOBaHHH (rOAHHHOH 
npo^yKi^Hn). 3a ocHOBy onpeAejieHHn 

TOAHHHOH npO^yKI^HH B HaeaJK^eHH^X 

jieconoKpBiTBix njioma,zjeH PBI «)Ka- 
CBIJI AHMaK» HaMH npHHOTa KOHI^eni^H5T 
CB33H BejiHHHHBi AenoHHpyeMoro B (jrn- 
TOMacce npHpocTa c Maccon accHMHjin- 
Ahohhoto annapaTa, KOTOpyio mcdkho 


LnP. = f[lnA, (InA) 2 , 
lnM, ln(P B / M ), (In P f /m)] 


( 1 ) 


Pa3BepHyraji xapaicrepHCTHKa ypaB- 
HeHHH Tonona npHBe^eHa b 

Ta6jTHne 1. 

no ^aHHBiM roeyAapCTBeHHoro yne- 
Ta necHoro 4)OH^a am Pm «7KacBiji 
AHMax» 6 biji cocTaBjieHBi Ta6jiHijBi pac- 
npeAejieHHH noicpBiToii necoM nnoma^H 
h 3anaca ctbojioboh ApeBecHHBi no no- 
po^aM h rpynnaM B03pacTa. 



mo/ioahbkm 1 K/iacca mo/ioahakm 2 K/iacca 

Bo3pacTHbie rpynnbi 


cpeAHeB03pacTHbie 


Phc. 1. PacnpeaejieHHe ^HTOMaccw Tonojin no B03pacTHbiM rpynnaM 


Ta6ji. 3. 


IIoKa3aTejiH 3anacoB (|)iiiOMaccbi n ymepoAa Tonojin n ero roAHHHoe AenoHnpoBaHne b PTO 2Kacbiji-AiiMaK. 
(no H3BecTHbiM 3anacaM ctbojioboh ApeBecnHbi n B03pacTHbiM rpynnaM, 2013 r.) 


nopo^a 

OpaxiiHn 

Bo3pacTHBie rpynnBi 

MOJIOAHAKH 

Cpe^He-B03pacTHBie 

npHcne- 

Baiomne 

CnejiBie h 
nepecToii 

HBie 

Bcero 

1 Kjiacc 

2 Kjiacc 

3anacBi (JiHTOMaccBi (tbic.toh) 

TonojiB 

Ctboji 

0,191 

0,438 

0,189 

0,000 

0,000 

0,817 

JlHCTBa 

0,004 

0,034 

0,008 

0,000 

0,000 

0,047 

BeTBH 

0,031 

0,096 

0,032 

0,000 

0,000 

0,158 

noAJiecoK 

0,003 

0,014 

0,007 

0,000 

0,000 

0,023 

Htoto 

0,291 

0,749 

0,304 

0,000 

0,000 

1,343 

3anacbi yraepo^a (tbic.toh) 

i 

TonojiB 

Ctboji 

0,095 

0,219 

0,094 

0,000 

0,000 

0,409 

JlHCTBa 

0,002 

0,015 

0,003 

0,000 

0,000 

0,021 

BeTBH 

0,016 

0,048 

0,016 

0,000 

0,000 

0,079 

noAJiecoK 

0,001 

0,006 

0,031 

0,000 

0,000 

0,038 

Htoto 

0,145 

0,372 

0,179 

0,000 

0,000 

0,696 

Ha Ira, t 

72,51 

37,20 

35,83 

0,00 

0,00 

40,95 

FoAHHHoe AenoHHpOBaHHe yraepo^a (tbic.toh) 

TonojiB 

Ctboji 

0,000 

0,007 

0,001 

0,000 

0,000 

0,009 

JlHCTBa 

0,006 

0,022 

0,009 

0,000 

0,000 

0,036 

BeTBH 

0,000 

0,002 

0,000 

0,000 

0,000 

0,002 

noAJiecoK 

0,000 

0,000 

0,001 

0,000 

0,000 

0,001 

Htoto 

0,009 

0,036 

0,012 

0,000 

0,000 

0,057 
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noAJieeoK 


06TB M 


/IWCTBa 


Ctboji 





0,2 


0,4 


0,6 


0,8 



CT60/1 

/lMCT0a 

SeTOM 

floA^ecoK 

■ TbICTOHH 

0,817 

0,047 

0458 

0,023 


Phc. 2 . Pacnpe^ejieHHe $HTOMaccw toiiojih no ^paKOHHM 


70 

60 

50 

40 

30 


10 


[ 


h 






MO/iOAHflKM 1 mo/ioahakm 2 cpeAHeB03pacTHbie 

K/iacca K/iacca 

B03pacTHbie rpynnbi 

Pnc. 3 . 3 anacbi ymepo/ja Tonojin b Pm « 3 Kacbiji aiiMaK» b pacneTe Ha 1 ra 


0,04 
0,035 
0,03 
| 0,025 

5 °' 02 

S 0,015 
0,01 
0,005 
0 


■ 


1 


McmoAHfWM 1 k/iacca mo/ioahakm 2 K/iacca cpeANeB 03 pacTHbie 

BospacTHbte rpynnbi 

Phc. 4 . ro/jHHHoe AenoHHpoBaHne ymepo^a Tonojin b Pfll «>Kacbiji AiiMaK» 


BBIpa3HTB 3aBHCHMOCTBK> OTpa5KCHHOH B 

paOoTax B.A. YcojiBijeBa ( 30 , 31 , 33 , 34 , 
35 ), (jiopMyjia ( 2 ): 

Ln Z.= f(lnP F ), ( 2 ) 

me: Z - toahhhbih npHpocT Maccbi 

i"H (^paKAHH CTBOJIOB BCTBCH XBOH KOp- 

Hen h hh}khhx HpycoB b a6cojiiOTHO cy- 
xom coctohhhh, T/ra; 

P c - HajiHHHaa Macca xboh, T/ra. 

F 7 

Pa3BepHyTa5i xapaKTepncTHKa ypaB- 
HeHHH J\J1K OCHOBHBIX ApeBecHBix nOpOA 

npHBeAeHa b Ta6jimje 2 . 

CucTeMa pacneTa aHajiorHHHa onn- 
caHHOMy BBirne c £o 6 aBjieHHeM ^aHHBix 
MaCCBI XBOH (jIHCTBBl), KOpHCH H HH 5 K- 
hhx apycoB BBinojiHeHHBix ajih pacneTa 
(j)HTOMaCCBI. 

Ta6jiHABi xo^a pocTa hbjihiotch Han- 
6oJiee AGTaJIBHOH MOACJIBK) pa3BHTHH 
HaCa)KAeHHH H HaJIHHHe MCCTHBIX HOp- 
MaTHBOB Taxoro THna no3BOJiHeT npOH3- 
BeCTH OAeHKy COCTOHHHH H npOAyKTHB- 
HOCTH ApeBOCTOeB. Hx M05KH0 CHHTaTB 
maBHBIM HH(j)OpMaAHOHHBIM HCTOHHH- 
kom AHHaMHHecKOH jiecHOH TaKcaipiH. 

YneCTB H3MCHCHHH (j)HTOMaCCBI 
JieCOB 3a OTAeJIBHBIH BpeMeHHOH HH- 
TepBaJI AOCTaTOHHO TpyAHO. B CBH3 H c 
3THM 6 OJIBHIOH HHTepeC npeACTaBJBHOT 
MaTepnajiBi HHBeHTapH3aii,HH necoB b 
A aHHOM pernoHe, oOhobjihcmbic nepe3 
Ka)KABie 10 neT. Ohh b nacTHOCTH, jxajxyT 
HaM B03M05KH0CTB npOCJICAHTB H3MCHe- 
hhh 3anaca ApeBecHHBi h Apyrnx KOMno- 
HeHTOB JieCHBIX 6 h 0H,CH030B BO BpeMeHH 

b OTAejiBHBix peraoHax [ 30 ]. IIoaTOMy 
onpeAejieHHe (jiaKTHHecKHx noKa3are- 
jien (JjHTOMaccBi JiecoB PBl «)KacBiji 
AiiMaK» Ha xopHio no ochobhbim 3Jie- 
MeHTaM H B3aHMOCB5I3eH npO^yKTHB- 
hocth jieca npOBOAHJiHCB no MarepHa- 
jiaM yneTa necHoro (jiOHAa nocjie/piero 
necoycTpOHCTBa. YneT necHoro (})OH£a 
AaHHoro ynpe)KAeHH5T npOH3BOAHjiacB b 
2013 ropy (Ta6jinu,a 3 ). 

Ha hx ocHOBe hbmh 6 bijih pa3pa6o- 
TaHBi MOAejin, onncBiBaiomHe 3aBncn- 
MOCTB (j)HTOMaCCBI B a6cOJIK)THO CyXOM 
COCTOHHHH (Pi, T/ra) Ka)KAOH ^paKAHH 
HaA3eMHOH (j)HTOMaCCBI (CTBOJI, BeT- 
BH, XBOH - COOTBeTCTBeHHO PS, PB, 
PF, T/ra) ot B 03pacTa (A, jict) h 3anaca 
(M, M 3 /ra) [ 3 ]. 

/Jajiee no hhm bbihhcjihjihcb 3anacBi 
(JjHTOMaccBi (T/ra) b aOcojnoTHO cyxoM 
coctohhhh Tonojin, AaJiee 3anacBi 


yrnepo/ja h 3anacBi Kncjiopojra. J\im no- 
jiyneHHH a^eKBaTHBix #aHHBix ocymecT- 
BJIHJICH CHCTeMHBIH nO^XOA C HCnOJIB30- 

BaHneM MHoro^aKTOpHoro aHajiH3a no 
KancAon ceiojHH npoOHBix njiomaAen b 
AHH aMHKe. KpHTHnecKHM npeAejiOM A O- 
nycTHMoro bo3achctbhh Ha ApeBOCTon, 
npHHHMajiacB npejiJiojKeHHaH Assman E. 
[ 4 ] BejiHHHHa npnpocTa b pa3Mepe 


95 % ot npnpocTa KOHTpojiBHoro ynacT- 
xa n Ha 3tom ())OHe OH,eHHBancH KOMnjieKC 
HyjKHBix HaM noKa3aTejieH. 

06inne h yaejiBHBie noKa3aTejiH 3 a- 
naca Haca^eHHH h Been (jjHTOMaccBi 
CBH3aHBI C nOHBeHHO-KJIHMaraneCKHMH 
yCJIOBHHMH [ 5 ]. B CBH3H C CJI05KHBIMH 
nOHBCHHO-KJIHMaTHHeCKHMH yCJIOBHHMH 
Ha TeppHTOpHH Prn «^CaCBIJI AHMaK» 
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yMem>iiiHjiocb coxpaHHOCTb TononeBbix 
noca^OK, no cpaBHeHmo c 2003 to^om, 
HaOmo^aeTca emraceHne 3anacoB Tonojia. 

Kax BHflHO H3 TaOjIHI^bl, B B03paCT- 
hom pa3pe3e Ha /jojho mojioahukob npn- 
xoahtch 77% (1 Kjiacca B03pacTa 21%, 
2 Kjiacca B03pacTa 56%), b cpe^HeB03- 
pacrabix - 33% (pncyHOK 1). 

3anacbi (jinTOMaecbi Tonojin b 
prn «)Kacbiji aiiMaK» cocTaBHjin 
1,343 Tbic.TOHH. PacnpeAeneHne 3ana- 
cob yniepo/ja no (JipaKijmiM npuBe^enbi 
b pncymce 2, ocHOBHa^ Macca yrnepo^a 
Haxo^HTca b CTBOJie AepeBa n eocTaB- 
jraeT 77%, b BeTBax HaKanjiHBaeTca 
15% yraepo^a, a b jihctbux n no^necxe 
4,5% H 3,5% COOTBeTCTBeHHO. 

3anacbi yrnepo^a Tonona b Pm 
«7Kacbui AnMaK» b pacneTe Ha 1 ra npn- 
Be^eHbi b pncyHKe 3, xax mbi bh^hm Ha 
1 ra Jieca Tonojib b mojioaom B03pacTe 
Gojibuie HaKanjiHBaeT yraepo^a, ^ajiee 
H^eT TeHflemjmi k paBHOMepHOMy chh- 

>KCHHKX 

RmHHHoe ^enoHHpoBaHne Tonojie- 
bmx Haca^eHHH b Pm «7Kacbui Ah- 
Max» npHBe/jeHbi Ha pncymce 4. 

TaicHM o6pa30M, o6man Macca j\e- 
noHHpOBaHHoro yraepo^a Tonojnr b 
Pm «7Kacbm AHMax» cocTaBHjia 
0,057 TbIC.TOHH. 
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BIOECOLOGICAL CHARACTERISTICS 
OF GREEN APPLE APHIDS APHIS POMI 
DEG. (HOMOPTERA, APHIDINEA) IN 
AZERBAIJAN 


H.F. Kuliyeva, Doctor of Biology, Full Professor 
Baku State University, Azerbaijan 

It was established that during the vegetation period of apple 
the green apple aphids are developing in 12 generations on the 
Absheron Peninsula, in 10 generations in Quba-Khachmas zone and in 
9 generations in the Ganja-Kazakh zone. Beginning of hatching of larvae, 
its duration, number of generations, and duration of their development 
depend on weather conditions and strictly connected to phenophases 
of an apple tree. It was found out that the cycle of depression (summer 
diapauses) is natural for the aphids developing in the Absheron, Quba- 
Khachmas and Ganja-Kazakh zones. It has also been found out that the 
fertility of $ -founders depends on the average relative air humidity, 
of $ -summer - on the daily average air temperature and relative air 
humidity, and of $ -autumn virgins - on the photoperiod. 

Keywords: bioecology, development conditions, population 
dynamics, green apple aphid, Homoptera, Aphidinea. 

Conference participant, 

National championship in scientific analytics, 
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EHOSKOJIOrHHECKAJI 
XAPAKTEPHCTHKA 3EJIEHOH 
ilEJIOHHOH TJIH APHIS POMI DEG. 
(HOMOPTERA, APHIDINEA) B 
A3EPEAHA^CAHE 

KyjiHeBa X.O., £-p 6 hoji. HayK, npotj). 

EaKHHCKHH rocyaapCTBeHHbra yHHBepCHTeT, A3ep6aii^5KaH 

YcTaHOBJieHO, hto 3a BereTaunoHHEin nepnoa b6jiohh 3ejieHaa 
adjiOHHaa tjib Ha AnmepOHCKOM nonyocTpOBe pa3BHBaeTca b 12-th, 
b ycjiOBHHx Ky6a-XaHMaccKoh 30 hbi b 10-th, a b raHa^a-KasaxcKOH 
30He b 9-th noKOJieHHax. Hauajio OTpOR/jemra jihhhhok, ero npo- 
aOJI^CHTeJIEHOCTE, HHCJIO nOKOJICHHH H JIJIHTeJIBHOCTB HX pa3BHTHH 
3aBHCHT ot norojjHBix ycjiOBHH h CTporo npHypoueHO k (J)eHO(|)a3aM 
adjiOHH. BEiaBjieHO, hto y anmepOHCKOH, Kyda-xauMaccKOH h niH/pKa- 
Ka3axcKOH nonyjiauHax npueyTCTByeT aenpeccna (jieTHaa ananay3a?). 
BbIHBJICHO, HTO nJIOaOBHTOCTE ^ -OCHOBaTCJIbHUH 3aBHCHT OT Cpe/l,HeH 
OTHOCHTeJIEHOH BJia^CHOCTH B03Jiyxa, $ -JICTHUX - OT Cpe£HeCyTOHHOH 
TeMnepaTypBi h othochtcjibhoh BjiancHOCTH B03ayxa, $-occhhhx aee- 
CTBeHHHU - ot c|)OTonepHOAa. 

KjnoneBMe cjiOBa: 6ho3kojiothb, ycjiOBHa pa3BHTH», /jHHaMHKa 
HHCJieHHOCTH, adjiOHHaa tjib, Homoptera, Aphidinea. 

YnacTHHK ko h ( pepeii u h h , 

HaunoHajibHoro nepBeHCTBa no HaynHon aHannTHKe, 

OTKpbiToro EBponeiicKO-AsHaTCKoro nepBeHCTBa no HayHHoii aHannTHKe 
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0 6bihho OHOJiorHHecKaa CBH3b mqtk- 

Ay HaCeKOMEIMH H paCTeHHaMH 6bl- 
BaiOT 3 THnOB. 

1. C 5KCCTKOH 3aBHCHMOCTBK>. JleT 
HaceKOMbix h OTKjia^Ka hhij coBna^aeT 
c onpefleneHHoii (J)eH0(j)a30H KopMOBoro 
pacTeHH^. 

2. C MeHee 5KeCTKOH 3aBHCHMOCTbIO. 
CpoK nHTaHHn h pa3MH05KeHH5i HaeeKO- 
Moro Ha kopmobom pacTeHHH orpaHHueH 
H 3aBHCHT OT B03paCTa 3TOTO paCTeHHU. 

3. Co cjiaOoii 3aBHCHMOCTbio. Hace- 
KOMoe Hana^aeT Ha pacTemie b TeHemie 
Bcero BereTaifHOHHoro nepHO^a, B03- 
pacT KopMOBoro pacTemiii HipaeT He- 
3HaHHTejibHyio ponb. H^eT MmpaijHn co 
CTapeiomHx jiHCTbeB Ha 6onee MOJio^bie. 
npOHCXO^HT MaCCOBOe pa3MH05KeHHe 
BH^a. 3T0T THn CBH3eH C KOpMOBbIM pac- 
TeHHeM HaOjuoAaeTca y Tjien. 

5I6jiOHHan 3eneHaa tjih ( Aphis pomi 
Deg.) - 0£HH H3 Ba)KHeHHIHX KOMnO- 
HeHTOB 6H0ifeH03a njio/fOBbix Haca^e- 
hhh. BbicacbiBaa y pacTeHHH cokh, tjih 
B bI3bIBaiOT £e(|)OpMaifHK> H OTMHpaHHe 
JiHCTbeB, HCKpHBjieHHe h ycbixaHHe 
noOeroB, 3a,aep}KKy pocTa h pa3BHTHH 
pacTeHHH. OeoOeHHO chjibho CTpa^aiOT 
ot noBpe^eHHH njio/fOBbie ceHHifbi h 
ea)KeHifbi b nHTOMHHKax, a Taioice mojio- 
Abie ea^bi. B to >k e BpeMH tjih cjiy}KaT 

HCTOHHHKOM nHTaHHH JLJIH MHOrHX XHHI- 


HblX H napa3HTHHeCKHX HJieHHCTOHOTHX. 
O^HaKO, HecMOTpa Ha xo3HHCTBeHHoe 
3HaueHHe /jaHHoro BH^a, Hcejie/jOBaHHe 
Bpe^HTejia Ha nonyjiaifHOHHO-6HOife- 
HOTHHeCKOM ypOBHe B yCJIOBHHX A3ep- 
OahjLJKaHa, nonra He npOBO/puioeb. 

HacTonman pa6oTa nocBimjeHa H3y- 
ueHHio peruoHajibHbix oeoOeHHOCTeii 
6H03K0JI0rHH Bpe/fHTCJIH H pOJIH e^ep- 
5KHBaiOmHX abHOTHHeCKHX (JiaKTOpOB 
B CHH5KCHHH HHCJieHHOCTH 3eJieHOH 

h6jiohhoh tjih. 

Maiepiiaji h rvieio ibi liccjienoBauuH 

MaTepnajiOM ^jih HanHcaHHH #aH- 
HOH CTaTbH nOCJiy^CHJIH HaOjHOAeHH^, 
h yneTbi hhcjichhocth h6jiohhoh tjih b 
ea^ax pa3JiHHHbix ranoB rHH,n5Ka-Ka3ax- 
ckoh (2012-2013 rr.), Ky6a-XaHMaecKoii 
h AnmepOHCKOH 30H (2014-2015 rr.) 
A3ep6aii£)KaHa. 

B pa6oTe Hcnojib30BajiH MaTepnaji 
H3 ea^OB, pa3JiHHaiomHxc5i no CTeneHH 
aHTponoreHHoro B03,aeHCTBHa ((JiepMep- 
CKne e npHMeHeHneM arpoTexHHHecKHx 
MeponpHHTHii; HeOojibmne nacTHbie h 
3a6pomeHHbie ea^ti). Ha6jno^eHHa 3a 
^HHaMHKOH pa3BHTH^ TJIH npOBO^HJIH 
Henoepe^CTBeHHO b npHpo^e h Ha ot- 
^ejibHbix H30JiHp0BaHHbix ca)KeHifax 

((])OTO) 

B npoifeeee paOoTbi npHMeH^jiHCb 
obmenpHHUTbie 3HTOMOJiorHHecKHe 



Ooto. Ycjiobhh co^ep^KaHHH Tjieii 
npn nocTOHHHoii TeMnepaType 20°C h 
BJ ia^KHOCTH B03ayxa 80-82% 


MeTo^bi jiaOopaTopHbix h nojieBbix hc- 
ejie^OBaHHH [3, 5] fl,jia ycTaHOBjieHHa 

HHCJia noKOJieHHH tjih 3a BereTaifHOH- 
Hbiii nepHO# ^6 jiohh Hcnojib30Bajiaeb 

MeTO/fHKa Jl.n. fl,ojiroBOH (1979) [2]. 
C6op tjih npOBO^Hjin no peKOMeH^a- 
IfH^M M.^. OoJIbKHHOH (1978) [7, 8]. 
YneTbi BbinojiHiuiHCb e}KeHeAejibHO b 
T eneHne Bcero BereTaifHOHHoro nepno^a 
^6 jiohh, oeeHbio npOBOAHJien yneT ot- 
Kjia^bmaeMbix 3HMyiomHx anif. BecHoii, 
nepe^ HanajiOM BereTaifHH, npOBO^H- 
jih noBTOpHbiii yneT hhcjichhocth imif. 
KpOMe Toro, npOBO^HJin Ha6jnoAeHHn 3a 
/fHHaMHKOH HHCJieHHOCTH TJIH B KOJIOHH- 
ax Ha MO^ejibHbix jtepeBbax onbiTHbix 
ynacTKOB. 

BblHHCJieHH^ H pHCyHKH BbinOJI- 
HeHbi Ha nepeoHajibHOM KOMnbioTepe 
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Ta6ji. 1. 

OeHorpaMMa 3ejieHoii h6jiohhoh tjih b pa3Hbix perHOHax A3ep6aiia»caHa 


Mapi 

anpejib 

Man 

moiib 

HlOJIb 

aBrycT 

ceH- 

T«6pb 

OKTfl6pb 

HOJl6pb 

U2i3 

1 12 13 

UHL 

i mi 

1 12 |3 

1 12 |3 

1 |2 | 3 

1 1 2 I 3 

1 1 2 1 3 
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TaHjiaca-Ka3axcKaB ioaa ( 9 noKO-iensA) 




























































o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

0 

0 

0 

0 













K 

K 

K 

K 

K 

K 

1C 

K 

K 

K 

K 

K 

K 

K 



















a 

a 

a 

a 




n 

n 



























c 

c 

























* 

• 







npuMenanue : • - ninjo; — - jiHHHHxa; o - caMxa-ocHOBarejiBmma; k - xpBuia- 
Tan caMKa-paccejiHTejiBHHi^a; n - caMKa-ncmoHocica; c - nonoBBie 5 h r - nepnofl 
flenpeccHH 


c HcnojiB30BaHHeM naKeTa nporpaMM 

Statistika 6.0. 

Pe3\jibi aTbi h o6cy>K ieiiMe 

Pe 3 yjiBTaTBi HaOjiKweHHH 3 a pa 3 - 
BHTHeM ^aHHoro Bpe^HTena noxa 3 ajiH, 
hto 3 HMyiomHe fliiija Haxo^Tca Ha ca- 
mom mojio^om npHpocTe, hjih b nopoc- 
neBBix no 6 erax, o6bihho y ocHOBamni 
njIOflOBBIX H pOCTOBBIX nonex. Bbixo^ 
jihhhhox H 3 3thx hhij coBna^aeT pac- 
nycKaHHeM nonex, a MaccoBoe 0 Tp 05 x/je- 
HHe JIHHHHOX 3 axaHHHBaeTcn B nepHO£ 
BCTynjieHHa h6jiohh b (jraay « 3 ejieHBiH 
KOHyc». JIhhhhxh 3a 15-17 £Hen npoxo- 

neTBipe jihhbkh, nocne Hero npeBpa- 
maiOTca b caMOK-ocHOBarejiBmm (?-oc- 
HOBaTejiBHHH,a) . Kor^a h6jiohh Haxo- 
flHTca b (J)a 3 e «p 030 BBiii 6 yTOH» (nepe 3 
1-2 AH 5 T) 3 TH CaMKH OTpO)X£aiOT nOXOJie- 
HHe OeCKpBIJIBIX 5 KHBOpOA^mHX CaMOK 
I noKOJieHHa, /jaiomHx Hanajio ijejiOMy 
pn/jy ^eBCTBeHHBix noxojieHHH. 

Kax BHflHO H3 (JreHorpaMMBi (Ta6ji. 1), 
b TeneHHe BereTaijHOHHoro nepno^a 
h6jiohh ^aHHBiii 4)HTO$ar pa3BHBajicn b 
Ky6a-XaHMaccxoii 30He 10 -th, Anrne- 
pOHCxoii 30He 12 -th, a b Dm/pxa-Ka- 
3axcxoii 30He 9 -th noxojieHHux. B mio- 
/jOHoeameM ca^y OTpo)x^eHHe jihhhhox 

io 


Ha AnmepOHe HaOjnoAajiocB c TpeTBeii 
Aexa^Bi MapTa (e^HHHHHBie 3X3eMnjin- 
pBi), a MaccoBoe BBmynjieHHe jihhhhox 
OTM enajiocB b nepBoii flexa^e anpejin. 
B Ky6a-XaHMaccxoii h r«H^}xa-Ka3ax- 
CXOH 30HaX eflHHHHHOe OTpO)X^eHHe 
JIHHHHOX 6BIJIO 3apeTHCTpHpOBaHO B 
nepBoii ^exa^e anpejin. Bojiee no3^Hee h 
M ejLJieHHoe 0Tp05x^eHHe jihhhhox b 3thx 
perHOHax oOBacHaeTca pa3HHijeH cpe^He- 
jiexajTHOH TeMnepaTypBi - b DiHjpxa-Ka- 
3axcxoii 30He 16,3°C (2013 r.), b Ky6a- 
XaHMaccxoii 30He 12,7°C, a Ha AnmepOH- 
cxom nojiyocTpOBe 15,5°C (2014-2015 rr.). 

B Hanajie oth jihhhhxh cocyr 3 ejie- 

HBie XOHHHXH JIHCTBeB, XOTOpBie BBICTy- 
naiOT H 3 nemyii njio^OBBix nonex, a 3 a- 
TeM nepexo^nT Ha pacnycxaiomHeca jih- 
ctbh h 6 yTOHBi. Hepe 3 2 He^ejin, o6bihho 
nocjie Toro xax cyMMa stJrcjiexTHBHBix 
TeivmepaTyp ^ocTHraeT 105°C (BBirne 
TeMneparypHoro nopora 5°C), jihhhh- 
xh npeBpamaiOTCn b 6 ecxpBuiBie caMXH 
(BTOpaa flexa/ja anpejin b xy 6 a-xanMac- 
cxoh h anmepOHCxoii nonyjnmHux h Tpe- 
tbh flexa^a anpejia b niH£)xa-xa 3 axcxoH 
30 He). 3t0 OCHOBaTeJIBHHH,BI, XOTOpBie 
^aiOT Hanajio BTopoMy noxojieHHio, co- 
Bna^aiomeMy c nepno/jOM nojiHoro ijBe- 


TeHHa h6jiohh. Bo btopom h Bcex nocjie- 
^yiomnx noxojieHHHx Hapn^y c OecxpBi- 
JIBIMH 0C06lIMH nOUBJBHOTCH H XpBIJiaTBie 
napTeHoreHeTHHecxHe caMXH-paccejiH- 
TeJIBHHH,BI, XOTOpBie 06pa3yi0T HOBBie 
XOJIOHHH. npH 3TOM HHCJieHHOCTB TJIH 

6bictpo pacTeT, h ^ocraraeT MaxcHMyMa 
b TpeTBeii Aexa^e hk>hh b anmepOHexoH 
nonyjiai^HH, a b Hiojie niH£)xa-xa3axcxoH 
h xy6a-xaHMaccxoH nonyjnmHux. 3aTeM, 
xor^a pocT ^epeBa ocjiaOeBaeT hjih npe- 
xpamaeTCn, yBejinneHne hhcjichhocth 
nonyjiai^HH tjih 3HanHTejiBHO 3aMe^- 
JIHeTCH, (|)OpMHpyeTC5I COCTO^HHe ^e- 
npeccHH (jieTHini ^nanay3a?). OObihho 
A enpeccna conpOB05x^aeTca MaccoBBiM 
no^BjieHHeM xpBuiaTBix caMox-paccejin- 
TejiBHHH, (cpe^HecyTOHHaa TeivmepaTypa 
B03^yxa BBirne 35°C, oTHocHTejiBHan 
Bjia)XHOCTB B03^yxa 62,8-75,0%, ^JiHHa 
jl h« 14,3-14,8 nacoB CBeTa). Oco6h b Ta- 

XOM COCTO^HKH 6BIBaiOT 6e3 ^BH5XeHHa, 
MeH^eTC^ H,BeT JIHHHHOX, OHH CTaHOBUT- 
c a MeHee oxpameHHBiMH h xax 6 bi bbi- 
coxhihmh. OceHBio, b Hanajie oxTuOpa, 
nocjie BTOpoii bojihbi pocTa jjepeBBeB, b 
xojiohmx OecxpBuiBix caMOx Tjieii noaB- 
jiaioTca OecxpBuiBie caMXH-nojiOHoexH, 
OTpojxjraiOHiHe jihhhhox OecxpBuiBix 
nOJIOBBIX ( 0M(pU20HHblX ) caMOx h 6ec- 
XpBIJIBIX eaiVmOB. npH 6BICTpOM OXOH- 
naHHH pocTa Ha BepxymenHBix jihctb^x 
nouBjiniOTCn XpBIJiaTBie nojiOHOCXH, xo- 
TOpBie nepejieTan Ha Apyrne pacTeHHa, 
OTpo)x^aiOT jihhhhox 6yAymHx nojio- 
bbix caMox. nocjie cnapHBaHHa caMXH 
OTXjia^BiBaiOT y xoHija noOeroB h y oc- 
HOBaHHn nonex OjiecTumne >xejiTO-3ejie- 
HBie aiii^a, XOTOpBie nepe3 2-3 nep- 
HeiOT H CTaHOBUTCH XOpOHIO 3aMCTHBIMH 
Ha o6e3JiHCTBeHHBix no6erax. Ka>x^aa 
caMxa OTXjia^BmaeT 3-5 hhij. IlepBBie 
HHii,a b xy6a-xaHMaccxoii h anmepOH- 
cxoh nonyjiaiTHax hbmh 6bijio OTMeneHO 
27-28 oxTuOpa (2015 r.). 

Ha6jiio^eHHa 3a ^HHaMHxoii hhcjich- 

HOCTH ^6jIOHHOH TJIH n03BOJIHJIH yCTa- 
HOBHTB pe3XHe XOJie6aHH^ HHCJieHHO CTH 
ee nonyji^HH Ha npOT«}xeHHH Bcero 
5XH3HeHHOrO I^HXJia. B HaCTHOCTH, 3TH 
CHH5xeHHa 6 bijih otmchchbi b nepHO^Bi 
co BTOpoii ^exa^Bi hioh^ no nepBoii 
xa^Bi hiojie h co BTOpoii ^exa^Bi aBrycTa 
^o ceHTnOpH [4]. Ho b 2015 ro^y chh- 

5XeHHe HHCJieHHO CTH OTMeneHO jihhib b 

ceHT«6pe (pHc.l). 

3T0My npe^mecTBOBajiH nepno- 
^bi BBina^eHHa 3HanHTejiBHBix oca^xoB 
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h noHLDKeHHe TeMnepaTypBi Ha 5-10° 
c 1.06 no 23.06 h c 5.08 no 15.08 b 
2013 r., a Tax>xe b nepBon ^exa^e hiojih 
n bo BTOpon ^exa^e aBrycTa 2015 r. 
(pnc. 1). BcntiniKH hhcjichhocth tjih 
(flo 99,5-100% 3acejieHHBix noOeroB b 
mojio^om ca^y n 16-20% 3aceneHHBix 
noOeroB b nno^OHOC^meM ca^y) Ha- 
Omo^ajincB b nepno^Bi c 26.05 no 12.06; 
c 10.07 no 21.07 n c 07.09 no 08.10 b 
2013 it. h c 12.06 no 30.07 b 2015 r., 
Kor^a noro^HBie ycjiOBHn 6bijih 6jiaro- 
npnaTHBiMH (cpe#HecyTOHHajT TeMnepa- 
Typa B03^yxa BBinie 25°C n HH>xe 30°C, 
pe^xne KpaTKOBpeMeHHBie oca^xn). 

Kax BH^HO H3 pncyHxa 1, 3TH XOJie- 
6aHH5T HHCJieHHOCTH ^aHHOTO (])HTO(|)a- 
ra coBna^ann no cbohm cpoxaM, xax b 
njio^OHOcameM ca^y, Tax n b mojiojlbix 
ca^ax h6jiohh. Ho npn 3 tom cjieAyeT 
OTMeTHTB, hto b mojio^om ca^y nepHO# 
^enpeccnn (co BTOpon ^exa^Bi mojin no 
TpeTBen ^exa^Bi aBrycTa b Dm,a5xa-Ka- 
3axcxon 30He n c nepBon ^exa^Bi hiojbi 
no TpeTBen flexa^e aBrycTa Ky6a-Xan- 
Maccxaa 30He) 3aHHMaji MeHBmnH npo- 
Me)xyTOx BpeMeHH, n hhcjichho ctb tjih 
6BicTpee BoccTaHaBjiHBajiacB nepBO- 
HanajiBHon BejinnnHBi. 

JlnTepaTypHBie CBe/jemra nojiTBepJx- 
AaiOT, HTO Ha HHCJICHHO CTB 3CJieHOH 
h6jiohhoh tjih xpaiiHe OTpHijarejiBHO 
B03£eHCTByio pe3xne noHH5xeHHn TeM- 
nepaTypBi, npOHCxojLflmHe b nepHO# 
OTp05X,aeHHa JIHHHHOX H3 3HMyK>mHX 

hhii, [1, 5]. B DiH£}xa-Ka3axcxoH 30He 

BjIHHHHe pa3JIHHHbIX KJIHMaTHHeCKHX 




Phc. 1. ^HHaMHKa noKa3aTejin 3acejieHHOCTH 3ejieHoii h6jiohhoh tjih 
b njiOAOHOcnmeM (A) h mojio/jom (B) ca/jax h6jiohh 


A3ep6aii^»caHa nepno# 2011-2013 rr. 

3anOMHHJiea C AOBOJIBHO TaXH eypOBOH 
h CHe)XHOH 3hmoh, xor^a TeMneparypa 
B03^yxa nacTO onycxajiacB hh >xe -10°C, 
npnneM MHHycoBan TeMnepaTypa ot- 
MenajiacB c nepBon ^exa^Bi flexa6pn 
(-1...-3 0 ). B anpejie MHHHMajiBHan TeM- 
nepaTypa +1...+6°C, MaxcHMajiBHaa 
+14...+21°C, npn 3tom OTHOCHTejiBHaa 
BJia5XHOCTB B03^yxa COOTBeTCTBOBaJIO 
70,0-81,0%. no3TOMy b BereTaipiH pa3- 
BHTHU 5l6jIOHH (xax H MHOTHX njIO^O- 
bbix ^epeBBeB) Ha6jno£ajiocB, no3£Hee 
i^BeTeHne. B Hanajie bcchbi noBBimeHne 
BJia5XHOCTH RO 81,0% enoeoOCTBOBaJIO 
3aMeAJieHHio npoijecca OTpox^eHna 
jihhhhox (Ta6ji.2). B pe3yjiBTaTe nccjie- 
AOBaHH^ 6no3xojiornnecxHx ocoOchho- 
CTen ^aHHoro (})HTO(j)ara 6bijio ycTaHOB- 
JieHO, HTO OCHOBHBIMH XJIHMaTHHe CXHMH 
(JjaxTOpaMH, BjinaiomHMH Ha npo/joji- 
5XHTCJIBHO CTB nepHO^a OTpOX^eHH n 
JIHHHHOX H3 5IHIJ, HBJHHOTCH Cpe^HCCy- 

TOHHan TeMnepaTypa n OTHOCHTejiBHan 
Bjia5XHOCTB B03^yxa. 3th CBe^eHHn He- 


oOxOJLHMBI JLJI5T np0rH03Hp0BaHH5T cpo- 
xob 3aBepmeHna OTpox/jeHHn jihhhhox 
3eJieHOH 5l6jIOHHOH TJIH H3 wax H npn- 
yponeHHOCTH x 3TOMy nepno^y nepBoro 
onpBicxHBaHna (T.e. o6pa6oTxn) npena- 
paTaMH ^epeBBeB. 

Ha TaOjinije npeACTaBjieHBi /jaHHBie, 

OTpa5XaK>mne 3aBHCHMOCTB njIOAOBH- 
TOCTH Bcex 5XHBOp0^mHX noxojieHHH 
3ejieHon h6jiohhoh tjih ot epe/iHecyTOH- 
hoh TeMnepaTypBi B03#yxa, otho chtcjib- 

HOH BJia5XHOCTH QTO H npO£OJI)XHTeJIBHO- 

cth ^OTonepHo^a. 3th ,aaHHBie Tax>xe 
Heo6xO^HMBI BO BpeMU yCTaHOBJieHHH 
XOJIHHe CTBeHHOH 3aBHCHMOCTH MOX^y 
3THMH nOXa3aTeJIHMH, h6o n03BOJiaiOT 
npOTH03HpOBaTB CpOXH nOUBJICHHH ca- 
Mox-paccejiHTejiBHHi; h, cjie^OBaTejiBHO, 
cpoxH npOBe£eHHn BTOporo onpBicxn- 
BaHHH paCTeHHH B ca^ax npOTHB 3TOrO 
(})HTO(j)ara. 

Kax bh^ho H3 ^aHHBix, npe£CTaB- 
jieHHBix Ha TaOjiHi^e no hjioaobhtocth 
noxojieHHH 3ejieHoii ^6 jiohhoh tjih mo)x- 
ho no^pa3AejiHTB Ha 3 rpynnBi, xajxjraa 


Ta6ji. 2. 

(jiaKTopoB Ha njioaoBHTOCTb ^CHBopoAHipHx noKOJieHHH 3ejieHoii h6jiohhoh tjih 


Tojibi 

noxa 3 arejiH 

$ -O CHOBaTeJIBHHH,a 
(anpejiB-Maii) 

$-jieTHHe 

(hiohb-hiojib) 

$-oceHHne 

fleBCTBeHHHIJBI 

(aBrycT-cenraOpB) 


Bjia)XHOCTB(%) 

65,0 - 80,0 

65,0 - 85,0 

60,0 - 75,0 

2012 

TeMnepaT.(°C) 

16,3-25,5 

26,3 - 36,3 

32,0 - 27,4 


fl,JIHHa (n) 

13.13-14.41 

14.3-14.8 

14.1 - 13.04 


nJIO^OBHTOCTB* 

20,8 ±1,11 

69,8 ±5,17 

10,3 ±0,26 


Bjia)XHOCTB(%) 

40,0 - 55,3 

40,5 - 60,5 

55,0-70,0 

2013 

TeMnepaT.(°C) 

18,0-21,5 

23,9-29,4 

27,0-25,8 


fl,JIHHa (h) 

13.39-14.41 

14.52-15.00 

14.0-13.08 


njIO^OBHTOCTB* 

68,7 ±3,81 

75,0 ±3,89 

7,25 ± 0,44 


Bjia)XHOCTB(%) 

58,0 - 60,0 

50,0 - 60,0 

45,0-60,0 

2014 

TeMnepaT.(°C) 

13,8-18,0 

24,5-35,5 

25,8-27,4 


fl,JIHHa (n) 

13.4-14.5 

14.5-15.02 

14.1-13.08 


nJIO/JOBHTOCTB* 

72,0 ± 4,73 

72,5 ±4,41 

7,7 ±0,38 


Bjia)XHOCTB(%) 

74,5 - 85,0 

48,0-56,0 

38,0-81,0 

2015 

TeMnepaT.(°C) 

12,0-28,5 

25,5 - 29,5 

24,0 - 29,0 


fl,JIHHa ^Ha (n) 

14.0-14.51 

14.5-14.32 

14.1 - 12.27 


nJIO^OBHTOCTB* 

15,3 ±0,89 

70,9 ±6, 11 

3,45 ±0,14 


njio^OBHTOCTB Ha o^Hy caMxy 
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H3 KOTOpbIX HMeeT CBOH TeHCTHHeCKH 
onpe^ejieHHbiii noTeHijHaji miOAOBH- 
TOCTH, peaJIH3yeMBIH B KOHKpeTHbIX 
yCJIOBHflX pa3BHTHa. IIpH 3TOM HaCTO- 
jmjajT nnoAOBHTOCTb odyejiaBjiHBaeTCn 
BJIHUHHeM KJIHMaTHHeCKHX (jjaKTOpOB. 

YcTaHOBjieHO, hto Ha H3MeHeHHe mio- 
AObhtocth 5-ocHOBaTejibHHiT b npeAe- 
jiax reHeTHnecKH 3ajio)KeHHoro noTeH- 
ipiajia, ocHOBHoe Bjimmue OKa3biBaeT 
OTHOCHTejibHaa Bjia^cHOCTb B03£yxa. A 
HMeHHO, yBejiHneHHe BjiamocTH cno- 

co6cTByeT CHH^KCHHIO njIOAOBHTOCTH a o 
20,8+1,11 JIHHHHOK Ha O^Hy oco6b. 

IIjIO^OBHTOCTb $-JieTHHX nOKOJie- 
HHH H3MeH«eTC5i noA BjirnmneM cpeA- 
HecyTOHHOH TeMneparypbi h cpeAHefi 
BjiaraocTH B03^yxa. B nacTHOCTH, ot- 
MeneHO, hto c yBejiHHemieM TeMnepary- 
pbi h yMeHbmeHHeM Bjia>KHOCTH B03^yxa 
njIO^OBHTOCTb yBeJIHHHBaeTCa A o MaK- 

CHMyMa - 75,0+ 3,89 (2013 r.). 

IIjIOAOBHTOCTb $-OCeHHHX 5KHBO- 
p0^5THTHX nOKOJieHHH OTJIHHaeTCH no 
3KOJIOTHHeCKHM nOTpedHOCTHM, T.K. 
B ^aHHOM nOKOJieHHH njIOAOBHTOCTb 
CaMOK 3aBHCHT OT A-LHlHbl CBeTOBOrO 
Ahh. A HMeHHO, neM paHbrne pa3BH- 
BaiOTca oceHHee 5KHBOpOA>imee no- 
KOJieHHe, TeM Bbirne njiOAOBHTOCTb 
ocodeii. 06 bihho nouBjieHHe jihhhhok 
pa3AejibHonojibix ocodefi caMijOB h 
caMOK (aM^nroHHoe noKOJieHHe) ot- 
Menajiocb HaMH bo BTOpofi nojiOBHHe 
aBrycTa h b TpeTbefi AeKaAe ceHTndpn 
[4] c yMeHbmeHHeM ajihhbi cBeTOBoro 
AHA ao 13.08 - 12.27 nacoB. OObihho 
OTK jiaAKa hhij, caMKaMH aMijmroHHoro 
nOKOJieHHH HanHHaeTCH b KOHH,e ceH- 
Tn6pH c yMeHbmeHHeM ajihhbi CBe- 
TOBoro a hh ot 12.27 ao 11.34 nacoB 
npn cyMMe TeMnepaTyp Bbirne nopora 
+5°C 3a npeAinecTByioiAyio HeAejno 
70,8-97,5°C (ao BTOpoii AeKaAbi ok- 
Tndpn). OTKjiaAKa hha caMKaMH npo- 
AOJiHcaeTCH hjih ao nojmoro onaAemin 
jincTbeB, hjih ao HacTynjieHHH 3aMO- 
P03K0B [4]. 

TaKHM o6pa30M, xapaKTep pa3BHTHH 
3ejieHOH h6jiohhoh tjih b npeACTonmeM 
BereTaiTHOHHOM ce30He bo mhotom onpe- 
AejineTCH ycjiOBHHMH nepe3HMOBKH hha 
( f)HTO(jiara. YcTaHOBjieHO, hto cpOKH 3ace- 
JieHHH TJIHMH H HCXOAHBH ee HHCJieHHO CTb 
BeCHOH 3aBHCHT OT KOJIHHeCTBa nepe3HMO- 
BaBmnx hhh,. Ochobhbimh pe3epBaT0paMH 

3HMyiOIAHX HHH, HBJIHeTCH nOpOCJIb. J\lM 
ycnemHoro 3aBepmemni pa3BHTHH HHira 
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AOJHKHbi o6n3aTejibHO noABepraTbCH B03- 
AeiiCTBHK) OTpmjarejibHbix BeceHHHx TeM- 
nepaiyp. CymecTByeT KOJiHHecTBemiaH 
3aBHCHMO CTb MOKAy nepHOAOM 0Tp05K- 
AOHHH JIHHHHOK H CpeAHe CyTOHHOH TCM- 

nepaiypoii h otho cure jibhoh BjiancHOCTH 
B03Ayxa. npH 3TOM npOAOJDKHTeJIbHOCTb 
CBeTOBoro ahh HMeeT cymecTBeHHoe 3Ha- 
HeHHe B nepHOA pa3BHTHH JIHHHHOK 5KHBO- 
pOAHIAHX nOKOJieHHH. 

BbIHBJieHHaH KOJIHHeCTBeHHaH 3a- 
bhchmoctb MencAy noKa3aTejiHMH 
(Ta6ji. 1, 2) no3BOJiHeT nporH03HpOBaTb 
cpOKH noHBjieHHH caMOK-paeeejiHTejib- 
hhh, 3ejieHoii h6jiohhoh tjih h, cjieAOBa- 
TejibHO, onpeAejiHTb cpOKH npoBeAemra 
3aiAHTHbix MeponpHHTHH b caAax npo- 
THB BpeAHTeJIH. 
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Bmccto BCTynjieHHH 

npe5KHee paccMOTpemie cbohctb 
nepBHHHon dnocTpyKTypEi, nonyHHB- 
meb CBoe Ha3BaHHe «EHOJiorHHeexaa 
cncTeMa «OAecca-JIoH^OH-2012»» hjih 
coKpameHHO «ECOJI» no MecTy nep- 
boh nydjiHKaifHH Ha xoHtjiepeHifHH TH- 
CAII [1], no3BOJDieT ^yMaTB o tom, hto 

B OCHOBaHHH npHHHH (jlpaXTaJIBHOCTH 
5XHB0H npHpO^bl TBK^Ce JIOXaT CBOHCTBa 
Bo/fbi, aBjiniomebcn xax mcctom odHTa- 
HHH ECOJI, Tax H HCTOHHHKOM H3MeHe- 
HHJI (jlOpMBI eymeCTBOBaHH^ 3T0H 6hO- 
CTpyKTypbi. IIpHueM nepexo/f ee cjropMbi 
eymeCTBOBaHHa H3 «p0M6HHeCK0H» 
b «KBa^paTHyio» ocymecTBn^eTca, b 
nepByio onepe/fB, £BH)xeHHeM MOJiexyji 
BO/fBI, B TO BpeMfl XaX B03BpaT «xBa£par- 
HOH» (jlOpMBI eymeCTBOBaHHa B «P0m6h- 

Hecxyio», ocymecTBjMeTCn b H y Tp e hhhm 
B axyyMOM dHOJiorHHecxob CTpyxTypbi 
(pHC. 1). 

Cne^OBaTejibHO, ot 3HaHeHHn napa- 
MeTpOB BO/JHOH Cpe/fBI (pH, XOHIfeHTpa- 
IfHH paCTBOpeHHEIX b Heb BemecTB h Ha- 
npaBJieHHil £BH5XeHH5I bo^bi) BO MH0T0M 
6y#eT 3aBHceTb xax ^jiHTejiBHaa (jiopMa 
eymecTBOBaHHJi ^amiob dHOCTpyxTypBi, 
Tax H dnOJIOTHHeCXHX XOHCTpyXIfHH, eo- 
dnpaeMbix H3 no,aodHBix eb nacTeb. 

Kax H3BecTHO, CHna KopHOJinea [2] 
ynacTByeT He tojiexo b (jiopMHpOBaHHH 
aTMOC(j)epHbIX HBJieHHUX, HO B (j)0pMH- 
pOBaHHH odmeb iTHpxyjijnpni oxeaHa. 

OcHOBHaa npHHHHa ifHpxyjnmHH 
oxeaHa — BpanjeHHe 3eMHH Boxpyr cbo- 
eb och h odyenoBjieHHaa 3thm Bpame- 
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HHeM CHJia KopHOJinea, B COOTBeTCTBHH 
C XOTOpOH OCHOBHEie IJHXJIBI OXeaHCXHX 
TeneHHH bo Bcex MHpoBbix oxeaHax 
HMeiOT aHTHifHXjiOHHneexoe HanpaBne- 
Hne. no naeoBOH CTpenxe b CeBepHOM 
nonymapHH h npOTHB naeoBob CTpenxu 
b K)5xhom nonymapHH. 

noexojlbxy 5XH3HB 3apo^Hjiacb Ha 
rpaHHife BCTpenn B03^ymHob h bo^hoh 
epe^bi, b CHny bjihuhhh Ha BO^y h bo3- 
jxyx chji KopHOJinea y hkq H3Hanajib- 
H0 dHOXOHCTpyXIfHH H3 aHaJIOTHHHBIX 

ECOJI b pa3Hbix nojiymapmix 3 cmjih 
/jojdxhbi 6eijih codHpaTECJi no-pa3HOMy, 
xax 6 ei 3epxanbH0 npOTHBonojiomiBiMH. 

B CBH3H C TeM, HTO He TOJIEXO MOp- 
CXHe 3Be3^EI H e)XH, MOpCXHe paXOBHHEI 
h xopajuiEi, xpoHEi ^epeBEeB h jihctbh 
pacTeHHb, ho h xpoBeHOCHaa cncTeMa 
h dpOHXH jHO^eb h 5xhbotheix, odjia^a- 
lOHTHe (^paXTaJIEHBIMH CBOHCTBaMH, ea- 

M00praHH3yi0Tca H3 noTOMxoB ECOJI e 
Na-K-AT0-a3aMH, paecMOTpHM donee 
nO^podHO CBOHCTBa 3T0r0 y^HBHTCJIB- 
hoto (jiepMeHTa. 

CBOHCTBa BOABI H XHMHHCCKHX 
3jieMeHTOB, OTodpaHHbix npnpo/job 
AJiH C03aaHHH Na7K + -AT<D-a3 

Na + /K + -ATO-a3a (Na + /K + ajteH03HH- 
TpH(J)oc$aTa3a) — (]3 e P MeHT H3 rpynnEi 
TpaHCnOpTHEIX aAeH03HHTpH(J)0(J)(J)aTa3 
(KO 3. 6. 3. 9), BCTpenaidiTHbca b njia3- 
Maranecxob MeMdpaHe Bcex xjieTOx 
}xhbotheix. OcHOBHaa ero ^yHxifHa — 
no^ep^xaHHe noTeHifnajia noxon h pe- 
ryjinpOBaHHe xjieTOHHoro odneMa. 

Na + /K + -ATOa3a dbuia OTxpEiTa HeH- 
com Cxoy b 1957 rojty. Oh BEijtejiHji 3 tot 





Phc. 1. Tpn njiocKOCTHbix ^opMbi 
cymecTBOBaHHH ECOJI 

(jiepMeHT H3 nepH(})epHHecxHx HepBOB e 
noMOHTEio yadaHHa cneifH(J)HHecxH cbh- 
3BiBaiOHTeroc5i e ATOa3ob rjinxo3H^a. B 
1997 ro^y 3a 3to OTxpBrme oh dbui y^o- 
CToeH HodejieBexob npeMHH no xhmhh. 

Na + /K + -ATO-a3a nepeHOCHT hohei 
K + BHyTpE XJieTXH, B to BpeMa xax HOHEI 
Na + BEidpacEiBaiOTca bo BHemHioio epe- 
Ay. OepMeHT He nBjnieTca HacTo^mHM 
aHTHnopTepOM, Tax xax oda xaraoHa 
TpaHCnOpTHpyiOTCH npOTHB 3JieXTp0XH- 
MHHeexoro rpa^neHTa (rpa^neHTa no- 
TeHifnajia). 

CoraacHO eoBpeMeHHEiM jjamiBiM, 
3tot (JiepMeHT npHeoeAHHaeT e BHyrpeH- 
Heb CTopoHBi MeMdpaHEi Tpn HOHa Na + . 
3th hohbi H3MeHai0T xoHtJjopMaifHio ax- 
thbhoto ifeHTpa ATO-a3Ei. nocne 3toto 
(jiepMeHT enoeodeH TH^pojiH30BaTE o^Hy 
MOJiexyjiy ATO. 

BEi^ejiHBmaaea nocne rn^pojiH3a 
3HeprH« paexoAyeTca Ha H3MeHeHHe 
xoHcjiopMaijHH nepeHOCHHxa, djiaro^apa 
neMy Tpn HOHa Na + h hoh P0 4 3_ ((J)oc- 
(JjaT) oxa3EmaiOTca Ha BHemHeb CTOpOHe 
MeMdpaHEi. 3#ecB hohei Na + OTmenjia- 
lOTca, a P0 4 3- 3aMemaeTca Ha ^Ba HOHa 
K + . nocjie 3toto 4)epMeHT B03BpamaeTcn 

B HCXO^HyiO X0H(j)0pMaifHI0, H HOHEI K + 
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Ta6ji. 1. 


CeoiiCTBa MopcKoi! bo^m c cojieHOCTbio 35 [4]. 


CBOHCTBa 

Mopcxaa BO^a 

HncTafl BO^a 

nnoTHOCTB npn 25 °C, t/cm 3 : 

1,02412 

0,9971 

B5I3koctb npn 25 °C, MHJuiHnya3: 

9,02 

8.90 

fl,aBjieHHe napa npn 20 °C, mm. pT. ct.: 

17,35 

17,54 

TeMnepaTypa MaKCHMajiBHOH hjiothocth, °C: 

-3,52 (nepeoxjia5K^eHHaa 
}kh^koctb) 

+3,98 

ToHKa 3aMep3aHHa, °C: 

-1,91 

0,00 


OKa3BiBaiOTCJi Ha BHyTpeHHeii CTOpOHe 
MeM6paHBi. 3/jecB hohbi K + OTmenjinioT- 
cn, h nepeHOCHHK bhobb totob k pa6oTe. 

B HTore bo BHeicjieTOHHOH cpe^e 
co3^aeTca BBicoKaa KOHi^eHTpai^na ho- 
hob Na + , a BHyTpH kjictkh - BBicoKaa 
KOHU,eHTpaiJ,HH K + . 3Ta pa3HOCTB KOH- 
ijempaijHH ncnojiB3yeTC5T b KjieTKax npH 
npOBe^eHHH HepBHoro HMnyjiBca. 

O TOM, HTO nepBOpO^HBie BO^HBie 
o6BeMBI B KOTOpBIX 3apO,aHJiaCB 5KH3HB, 
6BIJIH ^OCTaTOHHO npeCHBIMH H HHCTBI- 
mh CBH^eTejiBCTByeT Kax BBi6op 6noreH- 
hbix oneMeHTOB, Tax h 3HaneHHe pH, npH 
kotopom o6pa30BBmajiHCB h cymecTBO- 
BajiH nepBBie BCOJIbi. 

B HacToamee BpeMa ^jhi MopCKHx 
Bo^oeMOB xapaKTepHa ycTOHHHBaa me- 
jiOHHaa cpe^a: pH=8,2. 06paTHM npH 

3TOM BHHMaHHe Ha TOT (jiaKT, HTO B 

onpecHeHHBix ynacTxax coBpeMeHHoro 
MOpJT BeJIHHHHa pH MO)KeT CHH^aTBCiT 
£0 HeHTpaJIBHOH H CJia60KHCJI0H. 

B to hk e BpeMa HanOojiee bbicoko 3Hane- 
Hne PH y noBepxHOCTH Mopn, c rjiy6n- 
HOH OHO HeCKOJIBKO CHH)KaeTCII. 

njIOTHOCTB MOpCKOH BO^BI KO- 

jie6jieTca b npe^ejiax ot 1020 #o 
1030 kt/m 3 h 3aBHCHT ot TeMnepaTypBi h 
coneHOCTH. npH coneHOCTH, npeBBima- 
K>meH 24, TeMnepaTypa MaxcHMajiBHOH 
nnoTHOCTH CTaHOBHTCfl HH5Ke TeMnepa- 
TypBi 3aMep3aHHa - npH oxjia^eHHH 
MopCKaa Bo^a Bcer^a OKHMaeTcn, h 
nnoTHOCTB ee pacTeT [3]. 

Bepoarao, HMeHHO no3TOMy no Mepe 
yBejiHneHH^ cojichocth bo/jhoh cpe^Bi, 


BCOJl-aM CTano bbito^ho BKjnonaTB b 
CBOH COCTaB pa3JIHHHBie 6HO^o6aBKH (b 
nepByio onepe^B. OnooneMeHTBi h aMH- 
HOKHCJIOTBl), yBeJlHHHBaLOIHHe HX eyM- 
MapHyio nnoTHOCTB, a, cjieAOBarejiBHO, 
H B03M05KH0CTB HX CymeCTBOBaHHH Ha 
OojiBHieii rnyOHHe, r^e Taicne cjjepMeHT- 
HBie cncTeMBi paOoTajin b npemeM ^na- 
na30He pH. 

B 3toh CB33H oco6o no^HepKHeM, 

HTO BO,aa B MOpCKHX 3KO CHCTeMBX HMeeT 
6ojiee BBicoxyio hjiothoctb no cpaBHe- 
HHK) C npeCHOBO/JHBIMH 3KOCHCTeMaMH 
H BBinOJIHaeT cjjyHKIJHIO onopBi. 

nOCKOJIBKy njIOTHOCTB COJieHOH BO£BI 
BBirne, neM npecHOH, CTaHOBHTCn noHUT- 
hbim cymecTBOBaHHe 3HaHHTejiBHoro ko- 
JIHHeCTBa 6HOOpraHH3MOB y KOTOpBIX (j)ep- 
MeHTHBie CTpyKaypBi pa6oTaiOT b /jobojib- 
ho y3KOM ,zpiana30He pH c hcOoubhimm 
OTKJIOH eHHeM OT HeHTpaJIBHOTO 3HaneHH5T. 

CpeAHflfl coneHOCTB coBpeMeHHoro 
oxeaHa 35 t/ji. Okojio 25% b Hen npn- 
XO^HTCa Ha AOJHO XJIOpHCTOTO HaTpHil, 
OCTaJIBHBie COJIH - KaJIBIJHH, MarHHfl H 
KaJIHH (cyjIB^aTBI, KapOOHaTBI, OpOMHflBI 
H £p.), fleCOTKH ApyrHX 3JieMeHTOB co- 
CTaBjiaioT MeHee 1 % (Ta6ji. 2). 

no Mepe pacTBopemra xhmhhc ckhx 
3jieMeHTOB b bo^hoh cpe^e CTana bo3- 
pacTaTB pojiB hx hohob h aTOMOB, nona- 
^aiomnx b peaKii,HOHHBie KaHajiBi BCOJ1. 
npn 3tom npeBpameHne b aTOM HOHa, 
nonaBinero b MajiBin peaicii,HOHHBiH 
KaHan OnocHCTeMBi, xax h £BH5KeHHe 
MOJieKyjI BO£BI, MOTJIO npHBO^HTB K H3- 
MeHeHHio (JiopMBi cymecTBOBaHH^i npH- 


lOTHBineH ero OnocTpyKTypBi c «pom6h- 
necKOH» Ha «KBa,apaTHyio», nocKOJiBKy 
pa^nyc aroMa Bcer^a 3HanHTejiBHO 
OojiBine hohhoto pa^nyca xHMHnecKoro 
3jieMeHTa. npn 3 tom, ecjin pa^nyc aro- 
Ma OKa3BiBajicn OojiBine pa3Mepa pa^ny- 
ca BnHcaHHoro Kpyra b 6ojibhioh peaic- 

IJHOHHBIH KaHaJI CHCTCMBI, npOHCXO£HJIO 

HapymeHHe ijcjiocthocth #aHHOH 6ho- 
JIOTHHeCKOH CTpyKTypBI. B T05Ke BpeMU, 
ecjin pa^nyc aTOMa OKa3BiBajica ropa3^o 
MeHBine ^aHHoro pa3Mepa BnHcaHHOH 
OKpy}KHOCTH, npeBpameHHe HOHa b aTOM 
He npHBO^njio k H3MeHeHHK) cjoopMBi cy- 
mecTBOBaHH^ ^aHHOH 6ho CTpyKTypBI. 

B CHjiy onHcaHHBix BBirne o 6 cto- 
uTejiBCTB cpa3y hkq CTaHOBHTca one- 
BH^HBIMH He TOJIBKO nOCJie^CTBHH 3a- 
rpn3HeHH5i OKpy}KaiomeH cpe^Bi, xor^a 
xHMHnecKHH 3jieMeHT, npeoOjia^aiomHH 
B AaHHOH 6HOHHHie, 3aMeH5ieTC5I Ha 
HHOH, HO H B03HHKHOBeHHe pa3JIHHHBIX 
(jrepMeHTHBIX CHCTeM, naCTB H3 KOTOpBIX 

MO)KeT paOoTaTB c ijenoii rpynnoii 6 ho- 
3jieMeHTOB, b to BpeMa Kax Apyra^i pa- 
6oToenoco6Ha tojibko c o^hhm onpe^e- 

JieHHBIM XHMHHeCKHM 3JieMeHTOM. 

B CB33H C TeM, HTO JIHnH^HBie MO- 
jieKyjiBi o6jia^aiOT jih6o HyneBBiM, 
jih6o OTpHijarejiBHBiM 3apa^0M h Ma- 
JIOH BeJIHHHHOH njIOTHOCTH, B 6hO- 

reHHBie 3JieMeHTBi jihhh^hbix BCOJI 
nepBBIMH 6BIJIH OTOOpaHBI HMeHHO KaJIHH 

(K; Rh = 133 nM, Ra = 235 iim; 
0,856 t/cm 3 ) [5] h Ha- 
TpHH (Na; Rh = 97 (+le) nM. 

Ra = 190 hm; 0,971 t/cm 3 ) [6]. 


Ta6ji. 2. 


06mHH MOJIHpHblil COCTaB MOpCKOH BO^bl [4]. 


KoMnoHeHT 

KOHUeHTpaUHH (MOJIb/Kr) 

KoMnoHeHT 

KOHUeHTpaUHH (MOJIb/Kr) 

h 2 o 

53,6 

C 

0,00206 

Cl 

0,546 

Br 

Br 

Na + 

0,469 

B 

0,000416 

Mg 2+ 

0,0528 

Sr 2+ 

0,000091 

soj- 

4 

0,0283 

F 

0,000068 

Ca 2+ 

0,0103 

Au 3+ 

0,00000000002 

K + 

0,0102 
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O^HaKO, co^ep)KaHHe xajimi b 6ho- 
jioruHe ckhx odBexrax Bcer^a Bbirne Ha- 

TpH5T H 3TO o6CTOHTCJIBCTBO, B nepByiO 

onepe^b, Taoce CBirnHO hmchho c bo- 

OH, OT HaJIHHHH KOTOpOH BO MHOTOM, 

no-nperaeMy, 3aBHCHT pa6oTa (]iep- 
MeHTHBIX CHCTeM. 3 t 0 OCOGeHHO CTaHO- 
BHTCH OHeBH^HBIM npH paCCMOTpeHHH 
pe3yjiBTaTOB Tpex HH5Ke npHBe^eHHBix 
XHMHHeCKHX (JlOpMyjI. 

HaTpHH BoccTaHaBjiHBaeT pa36aB- 
jieHHyio a30THyio KHCJiOTy c BBmejieHH- 
eM 3 MOJieKyn bo/jbi: 

8Na + IOHNO3 -► 8NaN0 3 + 

+ NH 4 N0 3 + 3H 2 0 (1) 

KajiHH TaK5Ke rjiy6oKO BoccTaHaBjiH- 
BaeT pa36aBjieHHBie a30THyio h cepHyio 
KHCJIOTBi: 

21K + 26 HN0 3 -► 21KN0 3 + 

+ NO t + N 2 0 t + N 2 1+ 13H 2 0 (2) 

8K + 6H2SO. -► 4K SO + S0 9 1 + 

+ S | +6H 2 0 (3) 

KpOMe Toro, npHBe^eHHBie BBirne 
peaxiTHH c ojihcm nponcxo^T c BBi^e- 
jieHHeM a30Ta h cepBi, Tax Heo6xo^HMBix 
£JHI CTpOHTeJIBCTBa 6hOJIOTHHCCKHX MO- 
jiexyji. 

B 3TOH CB5T3H TaiOKe 3aMCTHM, HTO 
BCeM H3BCCTHBIH a£CH03HHTpH(j)0C(j)aT 

(coKp. AT0, aHm. ATP) — HyKjieo3Hfl- 
TpH$oc(J)aT npH rcmparaijHH o6pa30BBi- 
BaeT opTO(f)oc4)opHyK) icHCJioiy ((j)oc(j)op- 
HyiO KHCJIOiy, IUIOTHO CTBK) 1,685 r/CM 3 ) H 
a£eH03HH£0(})oc(j)aT (A^O) [7]: 

ATO +H 2 0 A £0 + H 3 P0 4 (4) 

OCHOBHBIM CBOHCTBOM OpTO(|)OC- 
(j)OpHOH KHCJIOTBI HBJHieTCH ee B03£CH- 
CTBHe Ha KHCJiOTHO-mejiOHHOH 6ajiaHC 
opraHH3Ma, hto npHBO^HT k yBejiHne- 
HHK) KHCJIOTHO CTH [7]. 

CeoiiCTBa SnojiorHHecKHx cocTae- 
jihioiuhx Na-K-ATO-a3y 

«IIOBe3JIO» 5KHBOH npHpO^e H B TOM, 

hto, ATO (C 10 H 16 N 5 O 13 P 3 ; 1,04 r/ cm 3 ), 

HBJBDICB aJIJIOCTepHHeCKHM 3(})(})eKTO- 
poM pn/ja (JjepMeHTOB, npHCoe^HH^acB k 
hx peryjiHTOpHBiM ijeHTpaM, ycnjiHBaeT 
HJIH nO^aBJiaeT HX aKTHBHO CTB . B CHJiy 
3TOTO oGCTO^TeJIBCTBa ATO OTBO^HTCH 
Ba5KHoe MecTO b peryjiai^HH MHO^cecTBa 
6 hoxhmhhcckhx npoijeccoB, BBiCTynan 
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KaK yHHBepCaJIBHBIH HCTOHHHK 3HepTHH 
AJin Bcex 6hoxhmhhcckhx npoijeccoB, 
npOTeKaiOHTHx b }khbbix chctcmbx. 

^BJHDICB HOCHTeJieM £ByX BBICOKO- 
3HepreTHHecKHx CB5i3eH, ATO cjiy^cHT 
Heno cpe^CTBeHHBiM hctohhhkom 3Hep- 
THH JLJI5I MH05KeCTBa 3HCpT03aTpaTHBIX 
6HOXHMHHeCKHX H 4)H3HOJIOTHHeCKHX 
npoijeccoB. 3 to - peaKipiH CHHTe3a 
cjio5khbix BemecTB b opraHH3Me: ocy- 
mecTBjieHHe aKTHBHoro nepeHoca mo- 
jiexyji nepe3 Ohojiothhcckhc MeM6paHBi, 
B TOM HHCJie H £JIH C03£aHHH TpaHCMCM- 
6paHHoro 3JieKTpHnecKoro noTemjHajia; 
ocymecTBjieHH^ mbihichhoto coKpame- 

HHH. 

IIonyTHO 3aMeTHM, HTO B HJCJIOHHBIX 
pacTBOpax ATO pa3JiaraeTCn Ha Pi h 
AMP ^a>Ke npH 0° C. Bamio h to, hto 
MaxcHMajiBHoe noraomeHne ATO npH 
257 hm (pH 2), 259 hm (pH 7-11), hto 
TaioKe pacniHpHjio cyMMapHBiii ^nana- 
30H norjiomemoi BCOJ1. 

ATO b npoijecce rn^pojiH3a nepe- 

HOCHTCH Ha TH^pOKCHJI-HOH BO£BI C nO- 

TeHiTHajiOM nepeHoca 32,9 k^^xmojib -1 , 
hto HrpaeT Ba)KHyio pojiB b npoijeccax 
3Heproo6MeHa. 

B MOJieicyjie ATO (J)oc(j)oaHrH£pHfl- 
Han (nHpo({)oc(J)aTHaii) cbh3b o6pa3yeTcn 
nyTeM coe/pmemni Afl,0 h HeopraHHHe- 
ckoto 4)oc(J)aTa b xo^e p>ma cnei^H^HHe- 
ckhx peaKiTHH (jioccjiopHjiHpoBaHHsi. 3 th 
peaxi^HH, npoTeKaioiiTHe b MeM6paHax 
xjioponjiacTOB, mhtoxoh^phh h 6aKTe- 

pHH, conpoBo^aiOTCn noTpeOjieHHeM 
KHCJIOpO^a. 

CjiejLyeT oco6o noAnepKHyTB, hto 
ATO o6pa3yeTca ok b peaKirnax cy6- 

CTpaTHOTO (J)OC(J)OpHJIHpOBaHHa, Tax H 
MeM6paH3aBHCHMOTO ({)OC({)OpHJIHpO- 

BaHHu. npHHeM b npoi^ecce MeM6paH- 
3aBHCHMoro ATO 

o6pa3yeTca 3a cneT 3HeprHH ^ejiBTa mio 
H+ (3JieKTpOXHMHHeCKOTO TpaHCMCM- 
6paHHoro rpa^HeHTa hohob Bo^opo^a). 

npH Cy6CTpaTHOM (J)OC(J)OpHJIHpO- 
BaHHH HCTOHHHKOM 06pa30BaHHH ATO 
cjiy>KaT peaKi^HH ^eyx THnoB. B peaKirn- 
ax nepBoro rana ocymecTBjiaeTca nepe- 
HOC BBIC0K03HepreTHHeCK0H 4)OC(J)aTHOH 
rpynnBi ot MOJieKyjiBi-^OHOpa Ha A^O, 
OTaJIH3HpyeMBIH COOTBeTCTByiOmH- 
mh KHHa3aMH. PeaKiTHUMH Taxoro THna 
aBjiaioTca peaxiTHH cyOcTparaoro 
(jjopHjiHpOBaHHn Ha nyTH aHa3po6Horo 
npeBpameHHn caxapOB. Y npoopnoT, 
HMeiOHTHX H,TK (lI,HKJI TpHKapOOHOBBIX 


khcjiot), peaKi^na npeBpameHHn cyx- 
I^HHHJI-KoA B HHTapHyiO KHCJiOTy co- 
np0B05K^aeTCn 3anacaHHeM 3HeprHH b 
4)OC$aTHOH CB33H TTO, KOTOpBIH 3BTCM 
OT^aeT (J)oc$aTHyio rpynny A^O. 

fl,aHHyio peaKii,Hio mo>kho paccMa- 
TpHBaTB ok peaKHHK) cyOcTpaTHoro 
(})OC(})OpHJIHpOBaHH5I BTOpOTO THna [8]. 

B HacTOnmee BpeM^ npHHUTO chh- 
TaTB, HTO XHMHHeCKH MOJieKyjia ATO 
BBicoKOCTaOnjiBHa. nocjieAHee cboh- 
ctbo oOecneHHBaeT 3({)(J)eKTHBHoe co- 
xpaHeHHe OHeprHH b MOJieKyjie ATO, 
nocKOJiBKy xHMHHecxaa ctbOhjibhoctb 
MOJieKyjiBi nperorrcTByeT TOMy, hto6bi 
3anaceHHaa b Hen 3HeprHn 6ecnojie3HO 
paccenBajiacB b BH^e Tenjia. 

MajiBie pa3MepBi MOJieKyjiBi ATO 
no3BOJiaioT eii jierKO AH$$yH^HpoBaTB 
b pa3JiHHHBie ynacTKH kjictkh, r^e He- 
oOxOJLHM nOJTBOJT OHepTHH H3BHe £J W BBI- 
nOJIHeHHH XHMHHeCKOH, O CMOTHHe CKOH, 
MexaHHHeCKOH paOOTBI. 

nOMHMO 3HepreTHHeCKOH ATO BBI- 
nojiHaeT b opraHH3Me eme p%jx jLpyrnx 
He MeHee BaraBix ^yHKiTHH. Tax, BMe- 
CTe c ^pyrHMH HyKjieo3H^TpH(J)oc({)aTa- 
mh ATO nBjraeTCn hcxojlhbim npojryK- 
TOM npH CHHTe3e HyKJieHHOBBIX KHCJIOT. 
ATO nBjineTCn TaK^ce Henocpe^CTBeH- 
HBIM npe^HieCTBeHHHKOM CHHTe3a H,H- 
KjiHHecKoro a^eH03HHM0H0(j)0C(J)aTa 
— BTOpHHHoro nocpe^HHO nepe^a- 
hh b KjieTKy ropMOHajiBHoro cnmajia. 
TaK)Ke H3BecTHa pojiB ATO b onecTBe 
Me^naTOpa b CHHancncax h cnrHajiBHO- 
ro BemecTBa b ^pyrnx mokkjictohhbix 
B3aHMOfleHCTBHiix (nypHHeprHHecon 
nepe^ana cnrHajia). 

THJLPOJIH3 MaxposprHHecKHx CBH- 
3eii MOJieKyjiBi ATO, conpOBO)K^aeMBiH 
OTmenjieHHeM 1 hjih 2 ocTancoB ({)oc- 

4)OpHOH KHCJIOTBI, npHBO^HT K BBI^CJie- 
HHK), no pa3JIHHHBIM flaHHBIM, 0T 40 

60 k,3,)k/mojib. 

ATO + H 2 0 ^ A£0 + H 3 P0 4 + 

+ 3HepTH5I (5) 

A^o + H 2 0 ^ AMO + H 3 P0 4 + 

+ 3HepTH5I (6) 

BBICB0605K^eHHaH 3HepTHa HCnOJIB- 
3yeTcn b pa3Hoo6pa3HBix npoi^eccax, 
npOTeoiomHx c 3aTpaTOH 3HeprnH. 

nonyTHO HanoMHHM, hto a^eHO- 
3HHMOHO(|)oc(J)aT (AMO, adenosine 
monophosphate) 5’-a/jeHHjiaT, 3 to 3(J)Hp 


(J)OC(J)OpHOH KHCJIOTBI H a^eH03HH0B0r0 

HyKjieo3H^a. Mojieicyjia AMO conep- 
>kht JiocJiaTHyio rpynny, caxap pn6o3y 
h a30THCToe ocHOBaHne a^eHHH. IIjiot- 
hoctb AMO 2,3 t/cm 3 [9]. 

AMO bxo^ht b cocTaB Bcex PHK, 
6jiaronapfl neMy h nonBjineTcn b KjieTKe 
h b OKpy5KaiomeH cpene b pe3yjn>TaTe hx 
rHApojiH3a. 

IIocKOJiBKy HyKueoTH^Hbie ECOJIbi, 
He3amHmeHHbie jiHnnnHOH o6ojiohkoh, 
no^BeprajiHCb THnpojiH3y name, neM jih- 
nH^HBie GnocTpyKTypti, AMO nonana- 
jih b jinnH^HBie ECOJIbi h c noMomBio 
hx (JiepMeHTOB (3H3 hmob) npeBpama- 
jihcb b ATO, KOTOpaa o6jianan mioT- 
hoctbk) 1.04 t/cm 3 , jierne h CBo6onHee 

KOHTaKTHpOBaJia C JIHnH^HBIMH MOJieKy- 

jiaMH, neM AMO, o6jianaioman 3HanH- 

TeJIBHO OoJIBHieH njIOTHOCTBK) () 

B 3TOH CB5I3H HanOMHHM, HTO B Opra- 
HH3Me ATO CHHTe3HpyeTca nyreM Jioc- 
(JiopHjiHpoBaHH^ Afl,0 (C 10 H 15 N 5 O 10 P 2 ): 

A,3,0 + H 3 P0 4 + 3Hepeun — » ATO + 

+ H 2 0 (7) 

TaKHM o6pa30M y hkq nepBBie jinnHn- 
HBie ECOJIbi motjih CTaTB ochoboh nnn 
C03^aHH^ Na-K-ATO-a3 h chctcm no 3a- 
nacaHHio 3Heprnn. 

IIpH 3 tom b BoceMB MajiBix peaK- 
IJHOHHBIX KaHaJIOB TaKHX ECOJI MOrjIO 
nonanan> 3 HOHa HarpHn h KpoxoTHan 
MOJieKyjia ATO. IIocKOJiBKy ceneHne 
3THX KaHaJIOB MaJIO, TO B HHX ATO npo- 
pearnpOBaTB c MOJieicyjiOH bo^bi He Mo- 
rn, nocKOJiBKy Ta J)H3HHecKH He MO^ceT 
nonacTB Tyna. 

PeaKipni ranparaiiKH ATO B03M05K- 
Ha jihhib npH nonanaHHH ee b 6ojibhioh 
peaKi^HOHHBiii xaHaji, onHaKO 3 to Mo- 
rn npOHCxo^HTB tojibko npH nepexone 
ECOJI H3 «pOM6oo6pa3HOH» JlOpMBI cy- 
me CTBOBaHH5I b «KBa£paroo6pa3Hyio». 

B 3TOH CB5I3H 3aMCTHM, HTO AJI5I 
OojiBHiHHCTBa KHHa3 b KanecTBe O^HOTO 
H3 cy6cTpaTOB BBiCTynaeT He Mojieicyjia 
ATO, a KOMnjieKC Mg 2+ -ATO. B 3 tom 
cjiynae hoh Mg 2+ He B3aHMoneiiCTBy- 
eT Henocpe^CTBeHHO c JiepMeHTOM, a 
ynacTByeT b CTa6HjiH3aiiHH MOJieKyjiBi 
ATO h HeHTpajiH3au,HH OTpHijarejiBHO- 
ro 3apnna cyOcTpara, hto oOjiernaeT ero 
npHeoeAHHeHHe k aKTHBHOMy nempy 
(JiepMeHTa 

3aKjiioHeHHe 

B 3aKjiiOHeHHe yxa^eM, hto }KHBan 


KjieTKa pacnonaraeT nByMn JiopMaMH 

yHH(J)HI^HpOBaHHOH 3HepTHH XHMH- 

HeCKOH (ATO) H (J)H3HHeCKOH (3JieKTpH- 
necKOH), hjih MeMOpaHHBiii noTeHi^naji 
(A \\H). 06e (jiopMBi 3HeprHH oOecnenH- 
BaiOT BeKTOpHBiii xapaKTep o6mchhbix 
npoijeccoB b KjieTKe h b ijejiOM pacTH- 
TenBHOM opraHH3Me [10]. 

CymecTByiOT /ma ochobhbix nyra 
nOBBIHieHHa CKOpOCTH XHMHHeCKOH pe- 
aKii,HH. IlepBBiH nyTB — noBBimeHHe 
TeMnepaTypBi, to ecTB ycKOpeHne Te- 
nnoBoro ^BH5KeHHa MOJieKyn, KOTOpoe 
npHBO^HT k yBejiHneHHio £Ojih MOJieKyn, 
oOjianaiomHx nocTaronHOH BHyTpeHHeii 
3HeprneH nnn no CTH^ceHHn nepexonHoro 
cocTOflHHH. Kax npaBHjio, noBBimeHHe 
TeMnepaTypBi Ha 10° C BBi3BiBaeT ycKO- 
peHHe XHMHHeCKOH peaKIIHH npH6jIH3H- 
TejiBHO b 2 pa3a. 

BTOpoii nyTB noBBimeHHe cxopocTH 
XHMHHeCKOH 3HepTHH - HCn0JIB30BaHHe 
3H3HMOB (JiepMeHTOB). 

OepMeHTBi cneiiH^HHHBi k cyOcTpa- 
TaM (HanpHMep, ATO-a3a KarajiH3HpyeT 
pacmenjieHHe tojibko ATO, a KHHa3a 
J)OcJlOpHJia3BI (J)OC(f)OpHJIHpyeT TOJIBKO 
(J)oc(j)opHjia3y). 

OepMeHTBi BBiCTynaiOT b pojin Ka- 
TajnmTOpOB npaKTHnecKH bo Bcex 6 ho- 
XHMHHeCKHX peaKIJHflX, npOTeKaiOHIHX B 
}khbbix opraHH3Max. K 2013 rony 6 bijio 
onncaHO 6ojiee 5000 pa3HBix JiepMeH- 
TOB. OHH HTpaiOT Ba5KHeHHiyiO pOJIB BO 
Bcex npoiieccax }KH3HenenTejiBHOCTH, 
HanpaBjinn h peryjiHpyn o6mch BemecTB 
opraHH3Ma. 

IIono6HO BceM kbt ajiH3 aTop aM , Jiep- 
MeHTBi ycKOpniOT KaK npnMyio, TaK h 
oOparayio peaKiiHio, noHH^an 3Heprmo 
aKTHBaiiHH npoiiecca. XHMHnecKoe paB- 
HOBecne npn 3 tom He CMemaeTcn H h b 
npnMyio, hh b oOparayio CTOpOHy. 

OTJIHHHTeJIBHOH OCOOeHHOCTBIO 
(J)epMeHTOB no cpaBHeHHio c He6ejiKO- 
bbimh KarajiH3aTOpaMH HecMOTpn Ha 
o6hihh bbicokhh ypOBeHB cneiiH^HHHO- 
cth, CTeneHB cyOcTpaTHon h peaKiinoH- 
HOH eneilH^HHHOCTH (JiepMeHTOB M05KeT 
6 bitb pa3JiHHHoii. HanpHMep, 3Hnonen- 
Tnna3a TpHncHH pa3pBmaeT nenranHyio 
CB5I3B TOJIBKO nOCJie apTHHHHa HJIH JIH- 
3HHa, ecjin 3a hhmh He cjienyeT npojiHH, 
a nencHH ropa3no MeHee cneiiH^HneH 
H MO)KeT pa3pBIBaTB nenTHnHyiO CBn3B, 
cjienyiomyio 3a mhothmh aMHHOKHCJio- 
TaMH. 

Hohbi MeTajuiOB (Na + , Cl", K + , Mg 2+ , 
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Mn 2+ , Zn 2+ ) aKTHBHpyiOT oneHB MHorne 
(jjepMeHTBi, nocKOJiBKy: 

- cnocoOcTByioT o6pa30BaHHio (Jiep- 
MeHTcy6cTpaTHoro KOMnjieKca; 

- cjiy>KaT noHopaMH h aKiienTopaMH 
3JieKTpOHOB; 

- npHHHMaiOT ynacTHe b o 6 pa 30 Ba- 
hhh aKTHBHoro i^eHTpa (JiepMeHTOB (Zn 2+ 
b co CTaBe Kap 6 aHrnnpa 3 Bi, Fe 2+ — b co- 
CTaBe iihtoxpomob, KaTajia 3 Bi, nepOKCH- 
na 3 Bi); 

- BBiCTynaiOT b pojin ajuiocTepHne- 
ckhx peryjiflTOpOB. 

EnoreHHBie ojicmchtbi — bb^chbih 
JIHMHTH pyiOHIHH (^aKTOp B MOpCKOH Cpe- 
ne, rne hx conep)KHTcn hcckojibko na- 
CTeil Ha MHjuinapn nacTeii bo^bi. 

AkTHBHOCTB ^epMeHTOB 3aBHCHT 

OT yCJIOBHH B KjieTKe HJIH OpTaHH3MC 

naBjieHHn, khcjiotho cth cpenti, TeMne- 
paTypBi, KOHIieHTpailHH paCTBOpeHHBIX 
cojien (hohhoh chjibi pacTBOpa) h np- 

Akthbhoctb JiepMeHTOB HenocTonH- 
Ha bo BpeMeHH. Ohh nyTKO pearnpyiOT 
Ha CHTyaiiHio, b KOTOpoii OKa3BmaeTcn 
KjieTKa, Ha JiaKTOpBi, B03neiiCTByi0HiHe 
Ha Hee KaK CHapy^cn, TaK h H3HyTpn. 
TjiaBHan nejiB TaKon nyBCTBHTejiBHOCTH 
JiepMeHTOB — OTpearnpoBaTB Ha H3Me- 
HeHne OKpy5KaK>meii cpenti, npHcnoco- 
6 htb KjieTKy k hobbim ycjiOBHnM, naTB 
nOJHKHBIH OTBeT Ha TOpMOHaJIBHBie H 
HHBie CTHMyjIBI, a B HeKOTOpBIX CHTyailH- 
nx — nojiynHTB rnaHC bbdkhtb. 

B nocjienHee BpeMn noKa 3 aHO, hto 
(J ipaKTajiBHOCTB HinpoKO pacnpocTpaHe- 
Ha B 5 KHBOH npHpOne. n 03 TOMy, BnOJIHe 
B 03 M 05 KH 0 , HTO H HMMyHHOe naTpyjIH- 
pOBaHHe KJieTKaMH HMMyHHOH CHCTeMBI 
ocymecTBjinioT b hx «poM 6 oo 6 pa 3 Hoii» 
(JiopMe cymecTBOBaHHn. 3 to, c onHoii 
CTopoHBi, noMoraeT hm jierne nepeMe- 
maTBcn no KpOBH h TKamiM opraHH 3 Ma. 

C npyroil, - 3 KOHOMHTB OpraHH 3 My 3 Hep- 
thio, KOTOpan HeoOxonnMa eMy b cjiynae 
B 03 HHKHOBeHHH HHj)eKII,HH. C TpeTBCH 
CTopoHBi, nepexon «pOM 6 oo 6 pa 3 Hoii» 
(JlOpMBI CymeCTBOBaHHn HMMyHHBIX KJie- 
tok b «KBanpaTonono 6 Hyio» cpa 3 y hk e 
BBI 3 BIBaeT HX TOpMOiKCHHe B TKBHnX H 
BBl 6 pOC 3 HepTHH, nOCKOJIBKy npH 3 TOM 
npOHCXOAHT MHO^Ce CTBeHHBIH THnpOJIH 3 
ATO. Ejiaronapn 3 TOMy BoenajieHne co- 
npOBOKnaeTcn noBBimeHneM TeMnepa- 
TypBi npn HOpMajiBHOM ypOBHe noKa 3 a- 
Tejien HMMyHHOH chctcmbi h 6 yneT npo- 
TexaTB noHTH 6 e 3 noBBimeHHn TeMnepa- 
TypBi npH CHH 5 KeHHOM HMMyHHTCTe. 
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IIo£o6Hoe flBjiemie aojukho n po- 
HCXOAHTt H npH BCTpene OpHTpOUHTOB, 
npHHa^jTOKamHx pa3HtiM rpynnaM Kpo- 
bh, OTKptiTtiM naypeaTOM Ho6ejieBCKOH 
npeMHH no (J)H3nojiorHH n Me/jmjnHe 
1930 ro^a Kapn JlaH^nrrenHep. EMy no- 
CMepTHO b 1946 ro^y npncyzjnjin npe- 
mhk) Ajn>6epTa JIacKepa b o6jiacTH kjih- 
HHHeCKHX MeAHI^HHCKHX HCCJie^OBaHHH. 
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My dear friend. I'm asking about 
r the dreams you watched tonight because I had found^ 
a new species of a plant, so I’m thinking of a name for it. 
I've been sleeping without any dreams for a long time, 
and I have already used names of all my and your 

relatives for similar purposes ^ 

earlier repeatedly, 


CARL LINNAEUS 


Idea by • oZbytrufor 
Illustrator - Y. Simonov 
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IMPACT OF EMOXIPINE ON 
HYPOTHALAMIC NUCLEI 

R. Yu. Babayeva, Candidate of Biology, Lecturer 
V.M. Madatova, Candidate of Biology, Associate Professor 

S. S. Ibragimova, Candidate of Biology, Lecturer 

Baku State University, Azerbaijan 

Emoxipine belongs to the group of nitrogen-containing heterocyclic 
phenols. In the course of studying its pharmacokinetics it has been 
revealed that it is water soluble. Its antioxidant activity is determined by 
the polarity. Hypovolemic shock causes a disturbance of the functional 
activity of hypovolemic nuclei and the visual cortex. 

Keywords: hypovolemic shock, anti-oxidant, visual cortex, 
supraoptic and paraventricular nuclei of the hypothalamus. 

Conference participants 


BJIUMHHE 3MOKCHHHHA HA 
THnOTAJIAMHUECKHE 51 /I PA 

EadaeBa P.K)., KaH/c 6hoji. HayK, npenonaBarenB 
Ma^aTOBa B.M., KaHn. 6hoji. HayK, noneur 

HdparHMOBa C.IIL, KaHn. 6hoji. HayK, npenonaBarenB 
EaKHHCKHH rocynapCTBeHHbiH YHHBepCHTeT, A3ep6aiifl}KaH 

BMOKcnnuH OTHOCHTca k rpynne a 30 TCoaep)Kamux reMepounKjin- 
uecKHx (JteHOJiOB. npn H 3 yueHun ero cJiapMOKUHeTUKH bbwbjicho, hto oh 
B oaopacTBOpHM, ero aHTHOKCunaHTHaa aKTHBHO ctb onpenejiaeTca noxtap- 
HOCTBK). r HnOBOJIHMHHeCKHH mOK BbliblBaCT HapymeHHC (fyHKHHOHaJIb- 
HOH aKTHBHO CTH rifflOBOJieMHHeCKHX aaep H 3 pHTeJIbHOH KOpbl. 

KjuoneBbie cjioea: runoBOJieMHHecKHH moK, aHTHOKcnaam; 3 pHTejn>- 
Haa Kopa, napaBeHTpHKyjiapHbie h cynpaoirmnecKHe aapa ranoTanaMyea. 

YnaCTHHKH KOH(f)epeHUHH 
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y CTaHOBJieHO, HTO THnOBOJieMHHe- 
ckhh moK Bti3tiBaeT HapymeHHe 
^yHKIfHOHaJIBHOH aKTHBHO CTH THnOTa- 
JiaMHHeCKHX a^ep H 3pHTenBHOH KOpbl 
rojiOBHoro M03ra y Kptic. Ha (jiOHe th- 
noBOJieMHHecKoro moKa nponcxonuT 
pe3Koe no^aBjieHHe aMnnmynBi (Jioho- 
boh 3jieKTpHHecKOH aKTHBHO cth cynpa- 
onTHHecKoro h napaBeHTpHKynapHoro 
anep rnnoTajiaMyca, a TaKnce nonaBne- 
HHe aMnjiHTy^Bi komhohchtob, ynnmie- 
HHe jiaTeHTHoro nepnona, BBi3BaHHoro 
noTeHifHana H3 3pHTenBHOH KOpBi. 

U,ejiBio HacToamen padoTBi aBHnocB 
H3yneHHe ocodemiocTeH H3MeHeHHa 
3JieKTpHHeCKOH aKTHBHO CTH 3pHTCJIBHOH 
KOpBi h anep rnnoTanaMyca (napaBeH- 
TpHKyjmpHBix h cynpaonTHHecKHx anep) 
npn THnoBOJieMHHecKOM moKe. 

Ebuia nocTaBjieHa 3anana H3yHHTB 
BjinaHHe reMOpparHHecKoro moKa Ha 
(JiOHOByio aKTHBHO ctb cynpaonTHHecKO- 
ro h napaBeHTpHKynapHBix anep rrnio- 
TajiaMyca h bo3mo)khoctb perynaifHH ee 
pa3JIHHHBIMH aHTHOKCH^aHT BMH . 06bCK- 
tom HCcne^OBaHHa 6bijih denBie KpBiCBi 
Maccoii 250-300rp., conepncamHeca b 
o6bihhbix ycnoBHax BHBapna. Y KpBic 
nna BBiaBjieHHa THnoBOJieMHHe ckoto 
HIOKa npOH3BO,ZfHJIH OCTpyiO KpOBOnO- 
Tepio no n odmHM o6e36ojiHBaHHeM. 
npn H3yneHHH BnnaHna pa3JiHHHBix 
Kp0Be3aMeHHTejieH h aHTHOKCHnaHTOB 
BBO^UJIH BHyTpHBeHHO paCTBOp 3MOK- 
cnnHHa b odueMe BBinymeHHOH KpOBH. 
B OKcnepHMeHTe onepHpOBaHHBix KpBic 
conepncann b peaHHMaifHOHHBix ycno- 
BHa ^O HX BOCCTaHOBJieHHa. 

OMOKcnnHH OTHOCHTca k rpynne 
a30TC0 r Hep)KamHX reMCpOUHKJTHHeCKHX 
OeHOJIOB. npH H3yHeHHH (jiapMOKHHCTH- 
KH OMOKCHnHHa BBiaBJICHO, HTO OH y^O- 


deH TeM, HTO BO/fOpaCTBOpHM, npHHeM 
ero aHTHOKCH^aHTHaa aKTHBHO ctb onpe- 
nenaeTca nojiapHOCTBio. 3to CBa3aHO c 
BBe^eHHeM b MOJieKyay 3neKTpeHHO-no- 
HopHBix 3aMecTHTejieH, odjienraiomHx 
nO^BH5KHOCTB rH^pOKCHJIBHOrO aTOMa 
Bonopona h yBejiHHHBaeT amnoKCH- 
^aHTHBie CBOHCTBa coe^HHeHHH. npena- 

paT npn BHyTpndpiomHHHOM BBenemiH 
b no3e 120 mt/kt dbicTpo BcacBiBaeT- 
ca; MaKCHMaaBHaa KOHifeHTpaifna ero 
b njia3Me, neneHn h M03re OTMenajiacB 
nepe3 2-3 naca h ducTpee Bcero bbibo- 
nnnca H3 M03ra. npOTHBOHineMHHecKHe 
CBOHCTBa 3MOKCHnHHa dblJIH BBiaBJieHBI 
b o/fHHOHHBix padoTax: BBenemie ero 
b TeneHHe 3-x nHeii b no3e IOOmt/kt 
npenynpencnano pa3BHTHe rnnoKCHHe- 
ckoh KOHTpaKTypBi MHOKapna (MeepcoH 
h np. 1984). 

3jieKTpOABi AJia perHCTpaifHH dno- 
noTeHifHaaoB anep rnnoTanaMyca KpBic 
H3rOTOBJiajIHCB H3 HCXpOMOBOH npOBOJI- 
KH ^HaMeTpOM 250 MK C 3aBOACKOH H30- 
jiaifHen. EnnojiapHaa 3anncB (Jiohoboh 
aKTHBHO cth anep rnnoTanaMyca ocy- 
mecTBnanacB Ha 16 KaHajiBHOM 3neK- 
TpooHifetJiajiorpaiJie (jmpMBi Menmcop. 
BaCHBJieHHe 3neKTpOnOB npOH3BOAHJIOCB 
3 a 5 nneH no Hanana 3KcnepHMeHTa re- 
MOpparnnecKoro moKa Ha 5khbothbix. 

B padoTe npOH3BonunacB perncTpa- 
ifna (Jiohoboh aKTHBHO cth PV (napaBeH- 
TpHKynapHoro) h SO (cynpaonTHHecKO- 
ro) anep rnnoTanaMyca denBix KpBic. 

U,enBio HacToamen padoTBi aBnnocB 
H3yHeHne ocodeHHOCTeii HapymeHHa 
(JiyHKIfHOHanBHOH aKTHBHO cth rHnoTa- 
naMHnecKHx anep h 3pHTenBHOH KOpBi 
(3K) ronoBHoro M03ra. 

rnnoBoneMHHecKHH moK OKa3BiBa- 
eT BnnaHne Ha ^OHOByio aKTHBHO ctb 


rnnoTanaMHHecKHx a^ep. B nacTHOCTH, 
nocne ^eiiCTBHe nmeMnnecKoro moKa 
HMnynBCHaa aKTHBHO ctb napaBeHTpn- 
KynapHoro h cynpaonTHnecKoro anep 
cymecTBeHHO nonaBnanacB. AMnnn- 
Tyna PV 200 mkb yMeHBinanacB no 
80 mkb, aMnnHTyna noTempianoB 50 ot 
240 yMeHBmanacB no 128 mkb. OnHaKa 
nocne neiiCTBHa moKa nacTOTa Koneda- 
Hna noTeHifnanoB KaK PV, TaK h 50 He 
nonBepranncB nocTOBepHBiM H3MeHe- 
HnaM, hto h CBHneTenBCTByeT od OTcy- 
ctbhh necHHxpommifHH b noTeHifHa- 
nax rnnoTanaMHHecKHx anep npn neiic- 
bhh rnnoBoneMHHecKoro moxa. Ilony- 
neHHBie pe3ynBTaTBi CBnneTenBCTByiOT o 
neilCTBHH aHTHOKCHnaHTOB, BHCCCHHBIX 
b TpaHC$y3HOHHyio acnnKOCTB, Ha 3neK- 
TpHnecKyio aKTHBHO ctb mnoTanaMHHe- 
ckhx anep h 3K. H 3 npencTaBneHHBix 
pe3ynBTaTOB BHnHO, hto Bee ncnBiTaHna 
aHTHOKCHnaHTOB B TCHCHHC nepBBIX 
6-th nacoB nocne rnnoBoneMKHecKoro 

moKa BBi3BiBann nonaBneHHe 4>ohoboh 
aKTHBHO cth rnnoTanaMHHecKHx anep h 
aKTHBHO CTH BII H3 3K. 

TpaHC$y3Ha nccnenyeMoro Kpo- 
Be3aMeHHTena b HananBHOM 3Tane rn- 
noBoneMHHecKoro moKa conpOBa5K- 
nanacB CTadHnH3aifHeH CTpyKTypHO- 
^yHKifHOHanBHBix HapymeHHH h yBenn- 
HeHHeM BBDKHBaeMOCTH 5KHBOTHBIX. IlO- 
Ka3aHO, hto rnnoBoneMHHecKHH moK 
BBi3BiBaeT HapymeHHe ^yHKifHOHanBHOH 
aKTHBHO cth rHnoBoneMHHe ckhx anep H 
3pHTenBHOH KOpBi. 

IlonyHeHHBie pe3ynBTaTBi MoryT 
ctotb TeopeTHHecKon npennocBinKOH 
BKniOHeHHa pa3nnHHBix KOMdnHaifHH 
aHTHOKCHnaHTOB Rim npenoTBpaineHHa 
nocnencTBHH KaK rnnoBoneMKHecKoro, 
TaK h npyrnx BnnoB moKa. 
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In this paper the author has analysed the available literature and 
experimental data (2003-2009) related to the influence of climate 
change on the photoperiodic response of Azerbaijani population of 
the Hyphantria cunea Drury. It has been established, that under new 
conditions, on one hand, the favourable seasonal period for development 
is getting longer and, on the other hand, rates of growth of some 
developmental stages increase. All this affects voltinism and promotes 
transition from bivoltinism to trivoltinism, as well as production of 
additional incomplete generations in transition zones (Baku-Absheron). 
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YAK 632.493:595.754 

POJIB KJIHMATHHECKHX OAKTOPOB 
B H3MEHEHHH IIAPAMETPOB 
OOTOnEPHOAHHECKHX PEAKLJHH Y 
A3EPEAH,q«AHCKOH nOnyjL3L(HH 
AMEPHKAHCKOH EEJIOH EAEOHKH 
(HYPHANTRIA CUNEA DRURY) 

KyjiHeBa X.O., A-p 6 hoji. HayK, npoij). 

EaKHHCKHH ro cya, ap ctb e hhbih yHHBepcHTeT, A3ep6aibpKaH 

B CTaTte Ha ochobc jiHTepaTypHtix h OKcnepHMeHTajitHtix aaH- 
hbix ( 2003-2009 rr.) npoBejteH aHajiH3 bjihahha nsMCHeHnn KJiHMaTa 
Ha (|)OTonepHOjtHuecKyK) peaKumo (OIIP) a3ep6ana>KaHCKOH nonyjia- 
Uhh aMepHKaHCKOH 6ejiOH 6a6ouKH Hyphantria cunea Drury. YcTaHOB- 
jieHO, hto b hobbix ycjiOBHHx, c oahoh CTOpOHti, yBejiHHHBaeTCH 6jia- 
ronpHaTHtiH ajbi aKTHBHoro paiBUTHH nepnoA, a c apyroii - B03pacTa- 
eT CKOpOCTB paiBHTHa OTaeJIBHBIX OHTOreHeTHHeCKHX (Jta3, HTO C03JtaeT 
B03MO>KHOCTb nepeXO^a OT 6HBOJIbTHHH3Ma K TpHBOJIBTHHHOMy UHKJiy 
pa3BHTHa c o6pa30BaHHeM AononHHTenbHbix HenojiHbix noKonemm b 
nepexoaHbix 30Hax (EaKy-AnmepOH). 

KjnoHeBbie cjioea: KjiHMaTHHecKHe ycnoBHa, (JioTonepHoaHHe- 
CKHe peaKUHH, aMepincaHCKaa 6ejiaa 6a6oHKa, Hyphantria cunea Drury. 

Y nacTHHK KOH(|)epeHn,HH, 

HaunoHajibHoro nepBeHCTBa no HayuHon aHajiHTHKe, 

OTKpbiToro EBponeiicKO-AsMaTCKoro nepBeHCTBa no HaynHon aHajiHTHKe 
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P eaKifHH HacexoMbix Ha H3MeHeHHe 
icjiHMaTa Hpe3BbiuaHHO pa3Hoo6pa3- 
HBI H HHOma BeCBMa He05KH^aHHBI [1]. 
HaKonjieHHBin k HacTOnmeMy BpeMeHH 
o6ueM HHCjj OpMaif HH n03BOJiaeT BBI^e- 
jihtb HecKOJibKO KaTeropHH TaKHx pe- 
aKifHH y HacexoMbix. Ohh BKjuouaiOT 
H3MeHeHHJi apeajiOB, hhcjichhocth, (jje- 

HOJIOTHH, BOJIbTHHH3Ma, MOp(j)OJIOTHH, 
$H3HOJIOTHH, nOBeAOHHH, OCObeHHOCTeil 
BO B3aHMOOTHOHieHH5IX C Apy™MH BH^a- 

mh h b CTpyioype coo6mecTB [1,2]. 

B ^aHHoii CTaTbe HaMH npe^CTaBjie- 
Hbi jiHTepaTypHbie CBeAeHHn h pe3yjibra- 
Tbl MHOTOJieTHHX Ha6jUO£eHHH, KOTOpbie 
n03B0JI^I0T npOaHaJIH3HpOBaTb BJIHHHHe 
noTenjieHHJi KJiHMaTa Ha (j)H3HOJiorHHe- 
CKHe peaxifHH a3ep6aiiA5KaHCKOH nony- 
jiaifHH aMepHKaHCKOH 6ejion 6a6ouKH. 
MaTepnaji h MeTOAbi Hccjieaoea- 

HHH 

MaTepnajiOM rjisl nccjie^OBaHHH 
CJiy)KHJIH pa3JIHHHbie (jia3bl aMepHKaH- 
CKOH 6ejioii 6a6ouKH (AEE), co6paHHbie 
b TeueHne ^jiHTejibHoro BpeMeHH (2003- 
2009 rr.) b pa3JiHHHbix nyHKTax (Eaxy- 
AnmepOH h Ky6a-XauMaccKaji 30Ha) ce- 
Bepo-BOCTOHHOH uacTH A3ep6aiiA5KaHa 

[3-6]. 

OnbiTbi h Ha6jiKmeHHfl npoBOAH- 
jiHCb KaK Ha jiabopaTopHOM, TaK h Ha 
npHpo^HOM nonyjiRUHRx BpeAHTejui. H 3 - 


MeHHHBOCTb (JieHOJIOrHH OlfCHHBaJIHCb 
no H3MeHHHBOCTH OCHOBHOrO KpHTepHU 
npn (^eHOJiorHuecKOM nporH03e - eyM- 
mm siJxjieKTHBHbix TeMnepaTyp, Heo6xo- 

AHMblX npOXOiKAeHHR OTAeJIbHbIX 

CTa^HH pa3BHTHJI B pa3JIHHHbIX 3KOyC- 
jiobhux. Hauajio OTp05KAeHHn ryeeHHif 
II noKOJieHHH b onare 3apa5KeHHn onpe- 
aejuiJiH nyreM HabjitOAeHHR 3a HanajiOM 
BbmeTa jieTHHx 6a6oneK b caAKax H3 
npOBOJiOHHOH eeTKH, hjih b nojiore Ha 
BeTKe, e noejieAyiomHM Ao6aBjieHHeM 
k 3toh ^aTe 10-12 Anen Ha enapHBaHHe, 
Kjia^Ky h pa3BHTHe hhic B ea^KH (hjih 
b MapjieBbin nojior Ha bctbux rnejiKO- 
BHifbi) noMemajin nepBbix rycerom nn- 
Toro-mecToro B03pacTOB I noKOJieHHH h 

AOKapMJIHBaJIH MX AO OKyKJieHHa CBC5KH- 
MH JIHCTbUMH HieJIKOBHIfbl. 

OoTonepHOAHuecKHe peaKipiH 

npH KOHCTaHTHbIX pOKHMaX 6bIJIH HC- 
cjieAOBaHbi npn cpeAHecyTOHHOH TeM- 
nepaType B03Ayxa 18-20°C (ocemniH 
MaTepnaji-II h nacTHHHO III noKOJieHHH), 
Bjia5KHOCTH B03Ayxa 75-85% h b npeAe- 
jiax bbicokhx TeMnepaTyp 29-31,4°C 
h BjiaraocTH B03Ayxa 55-70% (jieT- 
hhh MaTepnaji). A e HCTBne CBeTOBoro 
(jiaKTOpa Ha6jnoAajiH b BapnaHTax 0, 8, 
12, 14, 16, 24 uaeoB CBeTa b eyTKH. Bo 
Bcex BapnaHTax Hcnojib30BajiH MaTepH- 
aji H3 eAHHOH KjiaAKH. B pa6oTe 6bijio 


Hcnojib30BaHO 2 BapnaHTa KOHTpojui: 
1) 30-50 ryeeHHif b CTeKjniHHbix eM- 
koctiix, noKpbiTbix 6yMaroH; 2) KycT 
HieJIKOBHIfbl, OXBaueHHblH MapJieBbIM 
nojioroM (ea^KH Ha bctbjix) h nepeBJi- 
3aH Ha MecTe eoeAHHeHna e ochobhbim 
ctbojiom. AJiHTejibHOCTb pa3BHTHH ry- 
eeHHHHOH (])a3bl yHHTbIBaJIH C MOMeHTa 
BbuiynjieHHJi ao MeTaMop4)03a b KyKOJi- 
Ky. H3MeHeHne Macebi, ajihhbi ryeeHHif 
onpeAejiajin ao h noejie jihhbkh Ha no- 
cjieAyiomHH B03pacT, a y KyKOJiOK e mo- 
MeHTa OKyKjieHHa ao BbmeTa HMaro. 

Pe3yjibTaTbi h o6cy5KAeHHe 

BnepBbie AeTajibHoe H3yneHHe 
BjinaHHa H3MeHeHHH KJiHMaTa Ha na- 
paMeTpbi (JjoTonepHOAHHecKHx peaK- 
Ahh (OIIP) ocymecTBjieHO Ha pa3Hbix 
reorpa^HuecKHx nonyjiaifHax KOMapa 
Wyeomyia smithii (Diptera, Culicidae) 
b CeBepHon AMepHKe [7]. CpaBHe- 
Hne noporoB OFIP Me^cAy 1972 r. h 
1996 r. CTajio bo3mo^hbim aji« ceMH no- 
nyjiaifHH h noKa3ajio, hto bo Bcex othx 
cjiynanx 3HaneHHe noporoB, onpeAejieH- 
Hbix b 1996 r., OKa3ajiocb HH5Ke, neM b 
1972 r. CpeAHaa pa3Hnu,a b napax cocTa- 
BHJia 14,8+4,4 MHH (CTaTHCTHHeCKH 3Ha- 
HHMaH pa3HHIfa). FlpHHeM, jyjVL Ka)KAOH 
nonyjiaifHH aBTopoM 6buia onpeAejieHa 
ee HinpoTa, onpeAejieHa 3aBHCHMOCTb 
nopora OF1P ot reorpa(j)HHecKOH hih- 

21 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


Ta6ji. 1. 

KajieH^apHbie cpoKH BbijieTa 6a6oneK, OTpoac^emiH rycemiu, h pacneTHbie aamibie cyMMbi 3(J)(J)eKTHBHbix TeMnepaTyp 

y H. cunea (npn «nopore» + 9°C ) 


rofl 

I noKOJieHHe 

II noKOJieHHe 

III noKOJieHHe 

Hanajio 

BBuieTa 6a6oneK 

Hanajio 

OTp05K^eHH^ 

ryeerom 

Hanajio 

BBuieTa 6a6oneK 

Hanajio 

0Tp05K/jeHH5I 

ryeemm 

Hanajio 

Hanajio 

_ _ 0Tp05K^eHH5I 

BBuieTa oaooneK 

ryeemm 

Aara 

C3T 

Aara 

C3T 

flaTa 

C3T 

Aara 

C3T 

Aara 

C3T 

Aara 

C3T 

2004 

5/V 

132,0 

2/VI 

274,5 

10/VII 

900,0 

21 /VII 

965,3 

20/ VIII 

861,0 

2/IX 

258,0 

2005 

2/V 

129,8 

2/VI 

280,5 

4/VII 

945,0 

3 /VIII 

955,8 

10/VIII 

736,3 

23/VIII 

448,0 

2006 

1/V 

134,2 

1/VI 

295,0 

8/VII 

957,0 

20/ VII 

931,0 

15/VIII 

782,8 

28/VIII 

504,0 


pOTbi nonynflipoi h npHBe^eH KOBapH- 
ai^HOHHbiH aHajiH3. Oh noKa3aji, hto 
jihhhh reorpa(j)HHHecKoro TpeH/ja 6 ojiee 
no 3 AHHx noporoB OIIP (1996 r.) hmciot 
6 ojiee ocTpbiii yron HaKjiOHa, neM jihhhh 
6 ojiee paHHHx noporoB OIIP (1972 r.). 
3 to CBH^eTejibCTByeT o tom, hto c/jbht 
k 6 ojiee KOpOTKHM («k»khbim») noporaM 
co BpeMeHeM ycHjiHjien 6 ojn>me b ceBep- 
hbix HiHpOTax. A HMeHHO, y nonyjiai^HH, 
oGHTaiomeii Ha ninpOTe 50° c.m. KpHTH- 
necKHH nopor noHH 3 HjiC 5 i c 1 5 h 47 mhh 
(b 1972 r.) ^0 15 h 11 mhh (1996 r.), hto 
cooTBeTCTByeT 9-ahcbhoh 3a^ep5KKe b 
(joopMHpoBaHHH £Hanay3Bi oceHbio. 

Ha ocHOBe 3thx 3KcnepHMeHTOB, 
BtmOJIHeHHBIX B HflCHTHHHBIX H CTpO- 
ro KOHTpojiHpyeMbix yejiOBHux, e^ejiaH 
BBIBO# o TOM, HTO HaCJIC^CTBCHHO 3a- 
KpenjieHHBie h3mchchh^ napaMeTpOB 
onp HBJBHOTCH CJie^CTBHeM H3MeHeHH^ 

icjiHMaTa, h H3MeHeHH>i Taxoro ypoBHn 
MoryT npOHCxo^HTb oneHB 6 biCTpo (y)Ke 
nepe3 5 jieT). Abtopbi no/jnepKHBaiOT, 
HTO BCe H3BeCTHBie k HacTonmeMy Bpe- 
MeHH reHeTHnecKHe H3MeHeHHn b otbct 
H a Teicymee noTenjieHHe KjiHMaTa OTpa- 
}KaiOT cejieKiiHio, CBimHHyio c ohthmh- 
3aipieH BpeMeHH HacTynjieHHn Tex hjih 
HHBIX CC30HHBIX C 06 BITHH (TaKHX (jie- 
HO({)a3 KaK B0306H0BJieHHH aKTHBHO CTH, 
Ce30HH0T0 nOKOH H T.fl.). npH 3TOM hh 
b o^hom cjiynae He 6 bijio noKa 3 aHO, hto 
reHeTHHe CKHe H3MeHeHHn 3aTparHBaiOT 
TeMnepaTypHBie onTHMyMBi hjih ycTOH- 
hhboctb k bbicokhm TeMnepaTypaM [ 8 ]. 

Bo3HHKaeT Bonpoc, xax pearnpyiOT 
K))KHBie nonyjiai^HH Ha no/joOHBie kjih- 
MaTHHeCKHe H3MeHeHHH? ^JIHTeJIBHOe 
BpeMU HaMH npOBO^HTCH HCCJieAOBaHH^ 
no H3yHeHHK) 3KOJIOTO-(j)H3HOJIOrHHe- 
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CKHX 0C06eHH0CTeil, T.e. $H3HOJIOrH- 
HeCKHX peaKITHH y pa3JIHHHBIX BHJLOB 
HacexoMBix [9]. nojiyneHHBie 3KcnepH- 
MeHTajiBHBie CBe^eHH^ yOe^HTejiBHO 
yKa3BiBaiOT Ha cneu,H^HHHO ctb 3thx pe- 

aKH,HH B 3aBHCHMOCTH OT BH^OBOH npH- 
Ha£Jie5KHOCTH H yCJIOBHH pa3BHTHH Bpe- 
jTHTejia, npnneM nojiyHeHBi HHTepecHBie 
^aHHBie no ropMOHajiBHOMy KOHTpojuo 
3THX peaKH,HH. 

Rim H 3 BicKaHH^ 6 ojiee tohhoto Me- 
Toaa onpeaejieHHa cpoxoB pa 3 BHTH 5 i h 
Ha OCHOBe 3 KOJIOTO-(J)H 3 HOJIOrHHeCKHX 
noKa 3 aTejieii nporH 03 HpOBaHHn nouBjie- 


hhh aaHHoro BpejTHTejia HaMH H3yneHBi 
oeo6eHHOCTH MHorojieTHen (jieHOJio- 
THH H £HHaMHKH HHCJICHHO CTH C yne- 
tom cyMMBi 3(J)(|)eKTHBHBix TeMnepaTyp 
(TaOji.l). CocTaBjieHHe cyMMBi 3(|)(j)eK- 
thbhbix TeMnepaTyp npn «nopore» pa3- 
bhthu 9° h KajieH^apHBie cpoKH nouBjie- 
hhh 6a6oneK h OTpOK/jeHHn ryeeHHij b 
npnpo^e noKa3ajin, hto hmciot c^ no ro- 
/jaM He3HaHHTejiBHBie otkjiohchhii. npn- 
neM, pa3BHTHe III noKOJieHH^ b npHpo/je 
Henoepe^CTBeHHO CBH3aHHO HajiHHHeM 
Heo6xO£HMOH CyMMBI 3(J)(J)eKTHBHBIX 

TeMnepaTyp. A hmchho, npn HeeooT- 
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Phc. 1. OoTonepnoAHHecKaH peryjiapnH seca KyKOJiOK h KyKOJionHoii ananay3bi y 
aMepHKaHCKoii 6ejioii 6a6oHKH npw pa3Hbix TeMnepaTypax (2006 r.) 

IJpuMenaHue : ycjiOBHn eo^ep^caHH^ ryeemm b npHpo^HBix BapnaHTax 
(ko HT p o jib) - umim ahh 14 h.46 mhh. - 14 h.33 mhh., BJiamiocTb B03ayxa 55-70%, 
TeMnepaTypa 29-31,4°C h eooTBeTCTBeHHO,12 h.23 mhh.-10h.03’, 75-85% npn 
TeMneparype 18-20°C. 



cDoTonepwofl, h 


Phc. 2. H3MeHeHHe napaMeTpoB 
(jjOTonepnoAHnecKon pcaKumi 
Hyphantria cunea no pe3yjibTaTaM 
nccjieaoBaHHH pa3Hbix jieT (no: 

Gomi, 2007): cnjioumbie jihhhh - 
pe3yjibTaTbi 2002 r. nyHKTnpHbie - 
1998 (npn 20°C) n 1995 r. (npn 25°) 

BeTCTByiOmeH CyMMe 3(j)(j)eXTHBHBIX 
TeMnepaTyp pa3BHTHe 3Toro noxojieHHH 
npOHCxo^HT ao ryceHHij BTOporo (2004 
r.) hjih neTBepToro-naToro (2006 r.) B03- 
pacTOB [3,4]. 

Ha npOTJDKeHHH Been 30 hbi (Kyca- 
pbi, Ky6a, XanMaccxHH p-HBi) aMepn- 
xaHcxan 6ejian 6a6onxa AaBajia nojiHBix 
Asa noxojieHHH b toa- B 3tom pernoHe 
3a JieTHHH Ce30H CyMMa 3(j)(j)eKTHBHBIX 
TeMnepaTyp HaOnpaeTCH okojio 2300 rp. 
- ah BBime 10°C (noporn pa3BHTHH: hhijo 
+ 9. . .+10°C, rycemmBi +10,7°C n xyxoji- 
xa +9,5...+10,5°C). 3to KOJinnecTBO 
Tenna npeBBimaeT cyMMy 3(j)(j)eKTHBHBix 
TeMnepaTyp (C3T), HeoOxo^HMyio rjisl 
jspyx noKOJieHHH stoto BHAa. OAHaxo 
HHAyxijHH ^nanay3Bi y KyKOJiOK BTOporo 
noxojieHHH ocTaHaBjinBaeT ^ajiBHenmee 
aKTHBHoe pa3BHTne Ky6a-xanMaccKon 
nonyjiai^nn, Tor^a xax anmepOHCxaH no- 
nyjiHAHH BpeAHTejin npOAOjnxaeT CBoe 
pa3BHTne (TaOji.l). CyMMa 3(j)(|)exTHB- 
hbix TeMnepaTyp b pa3JinnHBie toabi Ha 
AmnepOHe (2003-2009 rr.) H3MeHHeTCH 
b npe^enax 2875,7-3374,6 rp.-AH BBime 
9°C, hto no3BOJiaeT aMepHxaHCxoii 6e- 
jioh 6a6onxe pa3BHBaTBCH b Tpex no- 
XOJieHHHX (a o (j)a3BI KyKOJIKH) [9]. npn 
HeeooTBeTCTByiomeH cyMMe 3(J)({)eKTHB- 
hbix TeMnepaTyp, pa3BHTne TpeTBero 
noxojieHHH ABB nponcxo^HT ao ryce- 
hhu, BTOporo (1995 r.) n neTBepToro B03- 
pacTOB (1998 r.) [3-6]. 

KajieH^apHBie epoxn BBuieTa 6a6o- 
nex, OTp05x^eHna rycemm; ABB H3MeHH- 
eTCa B 3aBHCHMOCTH ot C3T (Ta6jl. 1). 


Taxan CHTyayHH coxpaHneTCH MHorne 
ro^Bi, b pe3yuBTaTe nero b ceBepo-Boe- 
tohhoh nacTH A3ep6anA>KaHa c(j)op- 
MHpOBajincB rbg nonyjiHijHH H. cunea, 
nacTB oco6en b xoTOpBix 3aBepmaeT Tpn 
noxojieHHH 3a ce30H. Hmciotch CBe^e- 
hhh o tom, hto b npeAejiax 39,4° c.m. 
(ceBepHaa OHBOJiBTHHHan) n 35,4°c.m. 

(l 05 XHaa TpHBOJIBTHHHaa) HH 5 XHHH nOpOT 

pa3BHTna (Hnp) ^Jia Bcex CTa^nn pa3- 
bhthh H. cunea pa3JiHnaeTCH Mano, ho 
cyMMa 34)(J)exTHBHBix TeMnepaTyp, He- 
oOxoAHMan nun 3aBepmeHna pa3BHTHH 
ryceHHi^ ceBepHon nonyjiHijHH, 6ojiBme, 
neM k)}xhoh [10]. 06e nonyjiHijHH HMe- 
K)T pa3Hoe hhcjio ry c e hhhhbix B03pac- 
tob: nacTB rycemm b CBoeM pa3BHTnn 
npoxo^T mecTB B03pacTOB (1-n Tnn), 
Apyran - ceMB (2-n Tnn). OAHaxo b ce- 
BepHon nonyjiHijHH rycemmBi c ceMBio 
B03pacTaMH cocTaBjiaeT 14,5%, a b iohc- 
hoh Taxnx rycemm 3HannTejiBHO Mem>- 
me - tojibxo 3,4%. npn otom oco6h 1-ro 
Tnna pa3BHBajincB OAHHaxoBO 6bictpo, 
a oco6n 2-ro Tnna pa3BHBajincB aojib- 
me h b mecTOM, n b ce^BMOM B03pac- 
TaX [10]. HO MHeHHIO aBTOpa, OAHHM H3 
MexaHH3MOB nepexo^a ABB x tphbojib- 
THHHOMy imxjiy, CBa3aHO H3MeHeHneM 
npo^ojnxHTejiBHOCTH pa3BHTna rycemm 
B VI H VII B03paCTaX B COBOXynHOCTH c 
yMeHBmeHneM aojih rycemm 2-ro Tnna 
(C CeMBK) B03paCTaMH). B I^eJIOM 3TO 
npHBO^HT x coxpamemno Bcero npe- 
HMarnHajiBHoro pa3BHTHH n co3^aeT 
npenMymecTBa Rim 3aBepmemiH Tpex 
noxojieHHH 3a BereTaimoHHBii! ce30H. 

Bo BpeMa H3yneHna bjihhhhh ajih- 
hbi ahh Ha $H3HOJiorHHecxne noxa3are- 
jih rycemm anmepOHCxon nonyjiaynn 
ABB npn nepeMeHHon TeMnepaType 
HaMH 6bijio ycTaHOBjieHO, hto pa3Hnya 
b 1-1,6°C bo BpeM^ pa3BHTna nepBoro n 
BTOporo noxojieHHH Heno epe^CTBeHHO 
BjinaeT Ha (j)opMnpOBaHne VII B03pacTa 
b ryceHHHHon $a3e [3,4,9]. A hmchho, 

xax B XOHTpOJIBHOM, Tax H B OnBITHBIX 
BapnaHTax ( 3 a ncxmoneHneM 12-naco- 
Boro $OTonepno,aa) b nepBOM noxojie- 
HHH (cpeAHecyTOHHaa TeMnepaTypa B03- 
Ayxa 23-29,4°C) ryceHHyBi pa3BHBajiHCB 
JIHHIB ^O VI B03paCTa; BO BTOpOM noxo- 
jieHHH (cpeAHecyTOHHan TeMnepaTypa 
B03^yxa 22,3-3 1°C) ryceHHyBi bo Bcex 
BapnaHTax ycneuiHO CMorjin 3aBepuiHTB 
CBoe pa3BHTne VII B03pacTa. 

ConocTaBjieHHe jnrrepaTypHBix [11] 
h nojiyneHHBix HaMH /jaHHBix noxa3a- 
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jio, hto y nonyjiayHH, nepeme^Hinx x 
TpHBOJIBTHHHOMy Ce30HHOMy yHXjiy 
pa3BHTH^, H3MeH5H0Tcn napaMeTpBi 
(JjOTonepHOAHnecxHx peaxynii. A hmch- 
ho, ycTaHOBjieHO, hto sxojiorHHecxaa 

H3MeHHHBOCTB OnP aMepHXaHCXOH 

6ejioii 6a6onxH npoaBjineTcn Heo^HHa- 
XOBO npH pa3JIHHHOM COHeTaHHH BHeiH- 
HHX yCJIOBHH, Ha (jlOHe XOTOpBIX OHa 
ocymecTBji^eTca (pnc.l). B npejjejiax 
TeMnepaTypBi 29-31,4°C xpHTHnecxaa 
OTHHa a h« - 45,5%, HaxoflHTca Me>x^y 
13-15 h (fiOTonepHO^aMH. OoTonepno^Bi 
BBime 1 5 nacoB b cyTXH Bbi3tiBaiOT pe3- 
xoe CHH5xeHHe nncjia ^nanayaHpyiomHx 
oco6eii (jieTHaa ^nanayaa), a npn 18°C 
(JjOTonepHOAHnecxaa peaxyHa npoaBjia- 
eTca 3HanHTejii>Hee: 3hmh^ ^nanay3a 
BBI3BaHa ^JIHHHOAHeBHOH (15-24 h) pe- 
axyneH. OneHb nacTO (JjOTonepHOAHne- 
cxan peaxipra coxpaHneT CBoe ^eHCTBHe, 
h nocjie HacTynjieHHM ^Hanay3i>i, xot a 
o6bihho b H3MeHeHHOM BH^e. 3Ta peax- 
yna (b coneTaHHH c TeMneparypoii B03- 
jLyxa) b npHpojLHbix ycjiOBHux onpejrejia- 
eT ^jiHTejiBHOCTB h BpeMn npexpameHHn 
^Hanay3Bi jieTHero Tnna, a b o6jiacTax 
c Tenjioii 3 hmoh xax b A3ep6aH,a5xaHe 
(10-15°C) - h 3HMHeii ^nanay3Bi [9]. 

B03HHXaeT BOnpOC - H3MeHHJIHCB 
jih TeMnepaTypHBie HOpMBi pa3BHTH« 
nOA BJIH^HHeM £JIHHBI ^H« BO BpeM3 

nepexo^a nonyjnnjHH x tphbojibthh- 
HOMy ynxjiy? a, 6 bijio ycTaHOBjieHO, 
hto cxopocTB pa3BHTH^ ryceHHy aMe- 
pHxaHCxoii 6ejioii 6a6onxH B03pacTaeT 
B AJIHHHO^HeBHBIX yCJIOBHHX (npO^OJI- 
5XHTeJIBHOCTB ryCeHHHHOH (J)a3BI npH 

16 n - 23 a na, a npn 8 h - 16 Aneii), ho 

OCTaeTCa nOCTOUHHOH B XOpOTXO^HeB- 
HBIX yCJIOBHaX, B XOTOpBIX ({)0pMHpyeTca 
Ananay3a (10). 

TaxHM o6pa30M, H3 npe^CTaBjieH- 
Horo aHajiH3a ^aHHBix bh^ho, hto no^ 
BjiHUHHeM noTenjieHHa xjiHMaTa npOHC- 
xo^ht 3axoHOMepHan axojioro-reorpa- 
(^Hnecxaa ^H(J)(j)epeHyHayHa nonyjiayHH 
aMepHxaHcxoii 6ejioii 6a6onxH xax no 
TeMneparypHBiM HOpMaM pa3BHTHa, Tax 
h no napaMeTpaM OnP. 

J\jik 3aBepmeHHa o^Horo noxojieHHH 
y nonyjiHyHH Bpe^HTejin, nepeme/jmeH x 
TpHBOJIBTHHHOMy yHXJiy, CyMMa 3(j)({)ex- 
thbhbix TeMnepaTyp (C3T) yMeHBinaeT- 
CH AO 725 rp.-AH. npH 3TOM B03pOCHIHe 
TeMnepaTypHBie peeypCBi mccthocth h 
coxpaiyeHHe bhaoboto TeMnepaTypHoro 
xoHCTaHTa b cyMMe, oOecnenHBaiOT 3a- 
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BepmeHHe pa3BHTHfl Tpex noxoneHnn, 
npHHeM ^ance b enje He^aBHO nepexo^- 
hoh 30He, r^e bh# Mor pa3BHBaTBcn xax 
b a Byx, Tax n b Tpex noxoneHnnx (An- 
mepOHCKHH ncmyocTpOB). 

TaxHM o6pa30M, H3 npe^CTaBjieH- 
hoto aHajiH3a ^aHHBix bh^ho, hto no# 
BjiH^HneM noTenneHnn xnnMaTa npone- 
xoflHT 3aKOHOMepHaa sxonoro-reorpa- 
(Jmneexan ^H(J)(J)epeHi^Hai;HH nonynmjnn 
aMepnxaHCxon 6enon 6a6onxn xax no 
TeMnepaTypHBiM HOpMaM pa3BHTnn, Tax 
n no napaMeTpaM OIIP. 

CyMMa acjocjoexTHBHBix TeivmepaTyp 
rjisl 3aBepmeHH5i o^hoto noxoneHnn 
y nonynmjnn, nepeine/pnen x Tpn- 
BOJiBTHHHOMy ijnxny, yMeHBinaeTcn A o 
725 rp.-^H. npn 3 tom B03pocmne TeM- 
nepaTypHBie pecypCBi mccthocth h co- 
xpanjeHne bh^oboto TeMnepaTypHoro 
xoHCTaHTa b cyMMe, odeenennBaiOT 3a- 
BepmeHne Tpex noxoneHnn, npnneM 
^a>xe b eme He/jaBHO nepexo^Hon 30He, 
me BHfl mo r pa3BHBaTBca xax b £Byx, Tax 
n b Tpex noxoneHnnx (AmnepOHCXHH 
nojiyocTpOB). 

YHHTBiBaji to, hto napaMeTpBi onp 
Tax)xe npeTepneBaiOT HexoTopBie H3Me- 
HeHnn (pnc. 2 ), to AJiHHa Rim He npernrr- 
CTByeT aXTHBHOMy pa3BHTHIO XyXOJIOX B 
TpeTBeM noxoneHnn aMepnxaHCxon 6 e- 
jioh 6 a 6 onxn. Iloxa ocTaeTcn HencHBiM, 
xaxyio ponB b 3thx npoijeeeax nrpaiOT 
ce30HHaa ^HHaMHxa xanecTBa xopMa n 
npyrne cjjaxTopBi, cBn3aHHBie c H3MeHe- 
HneM xuHMaTa. 

3aKjiioHeHHe 

H3MeHeHne xnnMaTa BnnneT Ha ee- 
30HHBIH U,HXJI pa3BHTHn H (j)H3HOJIOrH- 
neexne peaxipin aMepnxaHCxon 6enon 
6a6onxn. Kax eneflyeT n3 npnBe^eHHBix 

^aHHBIX, B HOBBIX yCJTOBH5TX yBeJIHHH- 
BaeTca OnaronpnnTHBin ^Ji5i axTHBHoro 
pa3BHTna nepnoA, a Tax>xe B03pacTaeT 
CXOpOCTB pa3BHTH5T OT^enBHBIX CTa^HH 
b OHToreHe3e, (])0pMHpyi0Tcn ^onojmn- 
TejiBHBie B03pacTa b ryeeHHHHon (Jra3e, 
co3£aeTcn bo3mo}xhoctb nepexo^a x 

TpHBOJIBTHHHOMy I^HXJiy pa3BHTH5T C 06 - 

pa30BaHneM Henojmoro noxoneHnn b 
nepexo^Hon 30 He (Baxy-AnmepOH). 

TaxHM o6pa30M, nponexo^nmne 
sxonornnecxne H3MeHeHnn npHBO- 
#n t x HapymeHHio c6anaHcnpOBaHHOH 
CTpyxTypBi 6noi^eH03a, a 3to moukqt 
cnoco6cTBOBaTB b ^aJiBHenmeM x He- 
npe^cxa3yeMBiM n HeraTHBHBiM no- 
CJie^CTBH5TM. 
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OCOEEHHOCTH PA3BHTLW 
TTOTOMCTBA runOAKTHBHblX 
JKHBOTHBIX 

Xhmhh r.3., Kaim.6HOJi.HayK, npo(j)eccop 
XjiymeBCKaa O.A., KaH^.6noji.HayK, ^oifeHT 
HHHOBaifHOHHbiH EBpa3HHCKHH yHHBepCHTeT, Ka3axcTaH 


IIoKa 3 aHO, hto runojtuHaMua jkhbothmx b nepuojt 6 epeMeHH 0 CTH 
n jiaKTaunn HeraraBHO OTpa^caeTCB Ha MopcjtocjtyHKuuoHajibHOM pa 3 - 
BHTHH nOTOMCTBa. 

KjuoHeBwe cjioea: Mopc|)OJToruHecKue cneuHcJmuecKHe npH3HaKH, 
npHnOJtHBTBIH KpeCT006pa3HBIH H pajtHaJIBHBIH Jia6npHHT, UHJtUBHJtyaJIb- 
Hoe noBejteHue nOTOMCTBa. 

YnaCTHHK KOH(J)epeHLlHH, 

HaunoHajibHoro nepBeHCTBa no HaynHoii aHajiHTHKe, 

OTKpbiToro EBponeiicKO-A 3 HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 
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r unoAHHaMHA - 6 ojie 3 Hb 21 BeKa. 

T Hno/fHHaMHa - 3 to cocToaHHe op- 
raHH 3 Ma, KOTOpoe xapaKTepH 3 yeTca Ha- 
pymeHHeM (|)H 3 HOJiorHHecKHx (jjyHKUHit 
pa 3 JiHHHbix CHCTeM opraHOB (b nepByio 
ouepe^b onopHO-^BHraTejibHoii CHCTe- 
mbi) h CHH^ceHHeM padoToenocodHO- 
cth H 3 - 3 a orpaHHueHHa /jBHrarejiBHOH 
aKTHBHO CTH B TCHCHHe ^JIHTeJIBHOrO 
BpeMeHH. F Hno/fHHaMHH npaKTHuecKH 
Bcema eonyTCTByeT rHnoKHHe 3 Ha - 
KOMnjieKC ^BHraTejibHbix paccTponcTB 
(noHH)KeHHe /fBHrarejiBHOH aKTHBHO cth 
H 3 aMe^JieHHO CTB £BH 5 KeHHH), pa 3 BHBa- 
lOLHHxca npH nopa>KeHHflx ueHTpajiBHOH 
HepBHOH CHCTeMBI. 06 bIHHO THnOflH- 
HaMHa H rHnOKHHe 3 H 5 T C 0 np 0 B 05 K^ai 0 T 
Apyr ^pyra h ^encTByiOT cobmcctho, 
nooTOMy uacTO 3 aMeH 5 HOTca o^hhm cjio- 
bom (Haudojiee nacTO ynoTpe 6 jiaeTca 
noHaTHe «rHno^HHaMHa»). 

runoAHHaMHa B 03 HHKaeT b pe 3 yjn>- 
Tare MajionoABHmoro o 6 pa 3 a 5 KH 3 HH, 
BCJieACTBHe neperpy 30 K hikojibhhkob 
^OM aniHHMH 3 a^aHHaMH H, COOTBeT- 

CTBeHHO, coKpauteHHa BpeMeHH j\jik rap 
H CnOpTHBHBIX 3 aH>ITHH; B 03 paCTaHHa 
aBTOMaTH 3 aiI,HH H MexaHH 3 aifHH npOH 3 - 
BO^CTBeHHBIX npOIteCCOB H, COOTBeT- 
CTBeHHO, CHH)KeHH 5 T £OJIH (j)H 3 HHeCKOH 
aKTHBHO CTH B Tpy^OBOH fleflTeJIBHOCTH; 
b pe 3 yjiBTaTe noBce^HeBHoro HcnojiB 30 - 
BaHHa TpaHcnopTa ajhi nepe,zjBH)KeHHa 
£a)Ke Ha 6 jih 3 khc paccToamui; HepaifHO- 
HaJIBHOH OpraHH 3 aifHH OT^BIXa. npHHH- 

HOH THnOAHHaMHH HBJIHeTC5I BBIHy}K£eH- 
HBIH nOCTeJIBHBIH pOKHM nO Me^HIfHH- 

ckhm noKa 3 aHHaM, a TaK 5 Ke ^jiHTejiBHoe 
npe 6 BmaHHe b hcbccomocth b kocmhuc- 
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ckhx nojieTax, ecjiu He^ocTaTouHO hc- 
nojiB 3 yiOTca MeponpuaTna b BHjte cne- 
IfHaJIBHBIX (J)H 3 HHeCKHX HaTpy 30 K [ 1 ]. 

AJtHTejiBHaa THnojtHHaMHa BejteT k 
^eTpeHHpOBaHHOCTH TOMeOCTaTHHeCKHX 
MexaHH3MOB, k CHH5KeHHio npHcnoco6H- 
TeJIBHBIX H KOMneHCaTOpHBIX peaKIfHH, 
npe^pacnojiaraeT k pa^y 3a6ojieBaHHH. 
npH THno^HHaMKH nocTeneHHO CHH^ca- 
eTca OHepreTHuecKHH o 6 mch c TeHjjeH- 
ifHeii k OTpHifaTejiBHOMy a30THCT0My 
6ajiaHcy, ochobhoh o 6 mch h noTpe6jie- 
HHe KHCJiopo^a. Bo3pacTaeT KHCJiopo/j- 
Haa 3a£OJI5KeHHOCTB npH MaJIOH3MeHHB- 
HieMCH BHeHIHeM ^BIXaHHH. IIpOHCXO^T 
OTpHifaTejiBHBie cabhth b npoifeccax 
o6MeHa 3JieKTpOJIHTOB, BO£BI, MHKpOO- 
JieMeHTOB, KOpTHKOCTepOH^OB, (jjepMCH- 
TOB, BHTaMHHOB [2]. 

IIpH THnOKHHe 3 HH He TOJIBKO B 
CKejieTHBix MBiumax, ho h b neneHH, 


nouKax, cejie 3 eHKe, cep/me npoifeccBi 
pa 3 pymeHHa dejiKOB npeodjia/jaiOT Ha# 
CHHTe 30 M. B pe 3 yjiBTaTe B 03 pacTai 0 T 
noTepu a 30 Ta, cepBi h (j)oc(|)opa. KjieT- 
kh opraHH 3 Ma HcnBiTBmaiOT ocTpBiH 
Ae(|)HIfHT MHOTHX He 60 JIBHIHX «CTpO- 
HTeJIBHBIX MaTepHaJIOB» BOCCTa- 

HOBJieHHa CBOHX 6 eJIKOBBIX MOJieKyjI. 
H 3 opraHH 3 Ma ycHjieHHO BBiBO^aTca 
KaTHOHBI HaTpHa, KaJIHH H OCOdeHHO 
KaJIBIfHfl, HeodxOJfHMBie KaiKJfOH KJieT- 
Ke Arm HOpMajiBHoro ocyntecTBjieHHa 
npoifeecoB B 036 y 5 K^eHHa h TOpMO)Ke- 
HHH. A e $ HI t HT KaJIBIfHH OTpa 5 KaeTCH Ha 
MexaHHHeCKHX CBOHCTBaX H npOHHOCTH 
kocthoto annapaTa opraHH 3 Ma, hto b 
coneTaHHH c cyutecTBeHHBiM chh^cchh- 
eM Harpy 3 KH npHBO^HT k yMeHBmeHHio 
MHHepaJIBHOH HaCBIHfeHHO CTH KOCTHOH 
TKaHH, TaK Ha3BiBaeMOMy pa3M^rHeHHio 
KOCTeii, b tom HHCJie h 3 y 6 oB h pa 3 BH- 



l Ko/innecTBO npun/iofla 
Bbi>KMBaeMOCTb npun/iofla 


Phc. 1. CpaBHHTejibHan xapaKTepncTHKa npnnjio^a Kpbic 
(I - IIOTOMCTBO mnOaKTHBHblX ^CHBOTHblX; II - IIOTOMCTBO ranepaKTHBHblX 
>KHBOTHbIX; III - IIOTOMCTBO HHTaKTHblX ^KHBOTHblx). 
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I Bpe/vm OTKpbiBaHkm r/ia3HOM 
LU,e/lM 

Bpe/vm OT/innaHna yniHOM 
paKOBMHbl 


Phc. 2. CpaBHHTejibHan xapaKTepncTHKa Mop^ojiorHnecKHx noKa3aTejieil 

npnnjio/ja Kpbic. 

(I - IIOTOMCTBO THnOaKTHBHblX >KHBOTHbIX; II - IIOTOMCTBO THnepaKTHBHblX 
5KHBOTHbIX; III - IIOTOMCTBO HHTaKTHblX 5KHBOTHbIx). 


thio Kapneca, pa3BHBaeTcn ocTeonopo3. 
KajiBi^HH nona^aeT b KpoBB, oce^aeT 
Ha CTeHKaX KpOBeHOCHBIX cocy^OB, OHH 
CKJiepOTH3HpyeTC5T, TO eCTB npOnHTBIBa- 
IOTC5I KaJIBI^HeM, TepaiOT 3JiaCTHHHOCTB 
H ^eJiaiOTC5T JIOMKHMH. Cn0C06H0CTB K 
CBepTBIBaHHIO pe3KO B03paCTaeT. B03- 
HHKaeT yrp03a o6pa30BamHi tpom6ob b 
cocy^ax. Co£ep}KaHHe OojiBinoro kojih- 
necTBa KajiBi^na b KpOBH cnoco6cTByeT 
o6pa30BaHHio KaMHeii b nomcax [2]. 

B MBimeHHBix KjieTKax pa3BHBaeTcn 
^ereHepaTHBHO-AHCTpo^HHecKHe H3Me- 
HeHHJI (npOI^eCCBI BBIp05K£eHH5I BCJieA" 
CTBHe Hapymemui o6MeHa BenjecTB), 
npoHcxo^HT CHH5KeHHe Beca h o6BeMa 

MBIHIIJ, HX COKpaTHTeJIBHBIX CBOHCTB. 
CHH)KaeTCa TOHyC MBIHII1, BHeiHHe 3TO 
nponBjineTca b BH^e ApnOjiocTH mbihiij. 
CHH)KeHHe TOHyc a Be^eT k HapymeHHK) 
ocaHKH. HapymeHHe ocaHKH, b cboio 
onepe^B, npHBOAHT k CMemeHHio BHy- 
TpeHHHx opraHOB. Bo3pacTaeT pHCK 
onymeHmi opraHOB OpionmoH nonocTH. 
Cjia6ocTB MBinm 6pK)HiHoro npecca 
Be^eT K CHH5KCHHIO BHyTpH6pK)HIHOrO 
AaBjiemni. 

IIpOHCxoAHT nafleHHe mbihichhoh 

CHJIBI, TOHHOCTH, 6BICTpOTBI H BBIHOC- 
JIHBOCTH npH pa60Te. IIpOAOJHKHTeJIB- 
Haa THnO^HHaMHa BBI3BIBaeT CHH^CeHHe 
HMMyHHOH peaKTHBHOCTH opraHH3Ma. B 
CB33H c yraeTeHHeM HMMyHOpeaKTHBHO- 
cth aKTHBHpyeTca ycjiOBHO-naroreHHafl 
(jmopa, B03HHKai0T ocTpBie hjih 060- 
CTpaiOTC5T XpOHHHeCKHe HH(j)eKIJHOHHBie 
npoi^eccBi. CHH5KaeTCJi HMnyjiBcaipra, 
BBI3BIBaiOma3T ABH5KCHHC h HanpiDKeHHe 
HX BOJIOKOH, H o6paTHBIH nOTOK HMnyjIB- 
COB, HH(J)OpMHpyiOmHX ijeHTpajiBHyio 
HepBHyio CHCTeMy h npyrne chctcmbi 
opraHH3Ma o npOHCxo/jnmHx b MBimijax 
(joyHKIJHOHaUBHBIX H3MCHCHH5IX. Bee 3TO 
npHBOAHT k HapymeHHio CTpyioypBi h 
$ yHKKHH KOHTaKTOB, CHH5KaeTC3T TOHyC 
h yMeHBmaeTca cnjia mbihiii, orpami- 
HHBaeTca o6bcm hbh5kchhh b cycTaBax, 
ocjia6eBaiOT nBHraTejiBHBie HaBBiKH, 
yxy^maeTca KOOpAHHaijmi ^BH^eHHH. 
YMeHBmeHHe HMnyjiB c au,HH , nocTyna- 
lomeii b KeHTpajiBHyio HepBHyio CHCTe- 
My ot pa6oTaiomHx mbihiii,, CHH^caeT ee 
TOHyc H (jiyHKKHOHaJIBHOe COCTO^HHe. 
Kaic ejie^CTBHe yxynmaeTcn pa6oTa ro- 
jiobhoto M03ra, b tom HHCJie cmoxaiOTCn 
BBicmne cjiyHKiiHH M03ra [3]. 

TaxHM o6pa30M, Bonpoc o bjihu- 
HHH THnO^HHaMHH Ha yCJIOBHO-pe(j)- 


JieKTOpHyiO fleflTeJIBHOCTB nOTOMCTBa 
5KHBOTHBIX B03HHK He CJiynaHHO. B CB5I- 
3H C 3THM npOBeJIH HCCJie^OBaHHe no 
H3yneHHio ocoOeHHOCTen pa3BHTmi h 
noBeAemni )khbothbix npn Monejmpo- 
BaHHH THnO^HHaMHH. BBIJia BBI^BHHyra 
rnnoTe3a, hto rmionHHaMmi BjimieT Ha 
ycjiOBHO-pe(J)jieKTOpHyK) flenrejiBHOCTB 
nOTOMCTBa 5KHBOTHBIX. 

Hccjie^OBamni npOBO/pumcB Ha no- 
TOMCTBe ot caMOK Tpex rpynn no cjie- 
AyiomeH cxeMe: I rpynna - hotomctbo 
ot caMKH, co^ep)KameHca b ycjiOBmix 
THnO^HHaMHH (b MaJieHBKHX aKBa- 
pnyMax ajihhoh - 30 cm, mnpHHOH - 
20 CM, BBICOTOH - 21 CM, KOTOpBie 
nOJIHOCTBIO OTpaHHHHBaJIH HX ^BHra- 
TejiBHyio aKTHBHO ctb) ; II rpynna - no- 

TOMCTBO OT CaMKH, CO£ep5KameHCn B 
ycjiOBHux rnnepaKTHBHOCTH (b 6ojib- 


hihx npocTOpHBix aKBapnyMax ajihhoh - 
60 cm, mnpHHOH - 30 cm, bbicotoh - 
45 cm). KpOMe Toro, Rim )khbothbix 3toh 
rpynnBi co3naBajmcB ^onojiHHTejiBHBie 
ycjiOBHH, CTHMyjinpyiomHe MBimenHyio 
flenTejiBHOCTB, T.e. )khbothbix noMema- 
jih b pa^HajiBHBiH jiaOnpHHT h no6y5K- 
Aajm k ^onojiHHTejiBHOH ^BHraTejiB- 

HOH aKTHBHOCTH e^CC^HCBHO B TCHCHHC 
10 MHHyr; III rpynna - HHTaKTHBie 
5KHBOTHBie (nOTOMCTBO KOHTpOJIBHOH 

rpynnBi) co^epiKajiHCB no otacjibhocth 
b npocTOpHBix aKBapnyMax (ajihhoh - 
60 cm, mnpHHOH - 30 cm, bbicotoh - 
45 cm). 

nojiyneHHH nOTOMCTBa ynHTBma- 
jihcb oco6eHHOCTH OnojiorHH KpBic. B ne- 
pnoa 3KcnepHMeHTa 6 bijih co3,aaHBi onra- 
MaJIBHBie yCJIOBHH CO^ep5KaHH5I KpBIC npH 

c6ajiaHCHpoBaHHOM nHTaHHH [4]. 


100 




a 


I BbICOKOaKTMBHbie C 3 /VIKM M 
CaMLAbl 

CpeAHeaKTMBHbie ca/v\KM m 
C aMLAbl 

HM 3 KOaKTMBHbie C 3 /VIKM M 
CaMLAbl 


Phc. 3. CpaBHHTejibHan xapaicrepncTHKa HH^HBH^yajibHoii ^BHraTejibHoii 
aKTHBHOCTH npnnjio^a Kpbic. 

(I - nOTOMCTBO THnOaKTHBHblX >KHBOTHbIX; II - nOTOMCTBO THnepaKTHBHblX 
nCHBOTHbIX; III - nOTOMCTBO HHTaKTHblX 5KHBOTHbIx). 
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I rpynna II rpynna III rpynna 


l CKopocTb ((jopMupoBaHna 
pe(()/ieKca npocipaHCTBeHHoro 
opueHTupoBaHMB 


Phc. 4. ^HHaMHKa oSynemra npocTpaHCTBeHHOMy opneHTHpoBaHnio 

nOTOMCTBa KpbIC. 

(I - IIOTOMCTBO ranOaKTHBHblX /KIlBOTlIblX; II - IIOTOMCTBO ranepaKTHBHblX 
/KIlBOTlIblX; III - IIOTOMCTBO HHTaKTHblX 5KHBOTHbIx). 


pememni nocTaBjieHHOH ijejiH 
h no^TBep}K^eHHa rHnoTe3Bi 6 bijih 
ccjoopMyjiHpoBaHBi cne^yiomHe 3aRmw. 
H3yHHTB MOp({)OJIOrHHeCKHe 0C06eHH0- 
CTH, HH^HBH^yaJIBHyiO ABHrarejiBHyio 
aKTHBHOCTB H 0C06eHH0CTH npocTpaH- 
CTBeHHOrO OpHeHTHpOBaHH^T nOTOMCTBa 
5KHBOTHBIX, COAep)KaHIHXCa B pa3HBIX 

ycjiOBHflx aKTHBHOCTH b nepHOA, npeA- 
mecTByiomHH 6epeMeHHOCTH, b nepHOA 
6epeMeHHOCTH h jiaKTaijHH. 

Ha6jiK)AeHna npOBOAHJiHCB c mo- 
MeHTa po)K^eHHa KpBic^T Bcex rpynn 
(HHT aKTHBIX H OKcnepHMeHTajiBHBix). 
IIpH H3yneHHH MOp(j)OJiorHHecKHx npH- 
3HaKOB nOTOMCTBa KpBIC yHHTBIBaJIHCB 

cjie^yion^He noKa3aTejin: hhcjio oco6en 

B nOMeTe, BBDKHBaeMOCTB, fleHB OTKpBI- 
th n rjia3Hon mejin, AeHB OTjiHnaHHn yrn- 
HOH paKOBHHBI. CpaBHHTCJIBHBie AaHHBie 
npnnjiOAa caMOK Tpex rpynn npe^CTaB- 
neHBi Ha pncymce 1 . 

B 3KcnepHMeHTajiBHon rpynne ot 
caMKH, KOTOpaa coAep)KajiacB b ycjio- 
b nax rnnoAHHaMnn ao HacTynjieHHn 
6epeMeHHOCTH, b nepHOA 6epeMeHHOCTH 
n jiaKTan,nn (I rpynna) 6bijio 7 KpBicuT, 
neTBepo H3 kotopbix bbdkhjih (2 caMija 
n 2 caMKn). Ot caMKH, coAep5KameHCn 
b ycjiOBHflx rnnepaKTHBHOCTH (II rpyn- 
na) H3 9 KpBICHT nOTOMCTBa BBDKHJIO 
8 5khbothbix (3 caMija n 5 caMOK). B no- 
MeTe caMKH kohtpojibhoh rpynnBi (III) 

H3 8 KpBICHT BBDKHJIO CCMB (2 CaMIja H 
5 caMOK). 

IIpHBeAeHHBie AaHHBie cbh^ctcjib- 
CTByiOT, hto KOJinnecTBO npnnjiOAa 
KpBIC, COAep5KaiAHXCH B yCJIOBHUX no- 
HH5KCHHOH ^BHraTeJIBHOH aKTHBHOCTH, 
HH)K e no cpaBHeHHio C KOJIHHCCTBOM 
npnnjiOAa KpBic HHTaKTHon rpynnBi n 
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rpynnBi, coAep5Kamenca b ycjiOBHux no- 
BBimeHHOH ^BHraTeJIBHOH aKTHBHOCTH. 
CneipnjiHHecKHe noKa3aTejin - OTKpBi- 
Tne rjia3HBix mejien, OTjinnaHne yniHBix 
paKOBHH - TaK )K Q OTJIHHaiOTCH OT HOp- 
MaTHBHBIX. 

B HOpMe OTKpBITHe TJia3HBIX 
iAejien y KpBic nponcxoAHT Ha 
15-16-n aghb, OTjinnaHne yniHBix pa- 
kobhh - Ha 13 -h aghb (Ha6jnoAajiocB 
y nOTOMCTBa ot caMKH kohtpojibhoh 
rpynnBi), Tor^a KaK y nOTOMCTBa 5 kh- 
bothbix ot caMKH, coAep5KameiiC5i 
B yCJIOBHUX mnOAHHaMHH, OTKpBI- 
Tne rjia3HBix mejien nponcxoAHT Ha 
18 -h aghb, a y nOTOMCTBa )khbothbix 
ot caMKH, coAep5KaiAenca b ycjiOBHux 
mnepaKTHBHOCTH, Ha 14 -h AeHB (T.e. 
c 3aAep)KKOH Ha 1 -2 aha ot nOTOMCTBa 

KOHTPOJIBHOH TpynnBI H C 3aAep^CKOH 
Ha 4 A HU OT nOTOMCTBa KpBic, COAep- 
5KaiAHXCa B yCJIOBHUX rHnepaKTHBHO- 
cth). OTjinnaHHe yniHBix paKOBHH y 
nOTOMCTBa I rpynnBi nponcxoAHT Ha 
15 -h AeHB, y nOTOMCTBa II rpynnBi Ha 
11 -h aghb, T.e. c 3aAep5KKoii Ha 2 ahu 
ot nOTOMCTBa kohtpojibhoh rpynnBi H 
3 ah« ot nOTOMCTBa caMKH, coAep)Ka- 
meiica b ycjiOBHux rnnepaKTHBHOCTH. 

AHajiH3 AaHHBix, npHBeAeHHBix Ha 
pncyHKax 1 h 2, noKa3BiBaeT, hto npo- 
AeCC (J)OpMHpOBaHH« cneAH^HnecKHx 
npH3HaKOB y nOTOMCTBa jkhbothbix ot 
caMKH, coAep5KameiiC5i b ycjiOBHax rn- 
noAHHaMHH, npoTeKaeT c OTCTaBaHneM. 

H3yneHHe HHAHBHAyajiBHOH ABHra- 
TeJIBHOH aKTHBHOCTH nOTOMCTBa KpBIC 
npOBOAHJIOCB B npHnOAHOTOM KpeCTO- 
o6pa3HOM jiaGnpHHTe [4]. 

Ha pncyHKe 3 npeACTaBjieHBi cpaB- 
HHTeJIBHBie AaHHBie HH^HBH^yaJIBHOH 


^BnraTejiBHOH aKTHBHOCTH npnnjiOAa 

KpBic b H3yneHHBix rpynnax. 

npeACTaBjieHHBie AaHHBie CBH^e- 
TeJIBCTByiOT, HTO ypOBCHB HHAHBHAyajiB- 
HOH ^BHraTeJIBHOH aKTHBHOCTH nOTOM- 
CTBa nepBoii rpynnBi pe3KO OTjiHnaeTCn 
ot AByx jLpyrnx. npn 3tom otmchchbi 
nojiOBBie oco6eHHOCTH. Hotomctbo ca- 
MoneK OTHeceHBi k cpeAHe- h bbicoko- 
aKTHBHBIM, a CaMIJBI (100%) - K HH3KO- 
aKTHBHBIM. Bo BTOpOH OKCnepHMCHTaJIB- 
hoh rpynne caMOHKH 6 bijih bbicoko- h 
cpeAHeaKTHBHBi, a caMijBi (aboc H3 Tpex) 
- BBICOKOaKTHBHBIMH. B KOHTpOJIBHOH 
rpynne aKTHBHOCTB nojiOBBix rpynn 
npeACTaBjieHa nonra OAHHaKOBO, xot n 
5KeHCKHe oco6h 6bijih 6ojiee aKTHBHBi, a 
CpeAH My)KCKHX - H HH3KOaKTHBHBie. 

AHajiH3Hpya ^aHHBie, mojkho 3a- 
kjiiohhtb cjieAyioHiee: HHAHBHAyajiBHaa 
ABHraTeJIBHaH aKTHBHOCTB nOTOMCTBa 
caMKH, coAep5Kameiic;i b ycjiOBHHx rn- 
nOAHHaMHH, HH5Ke, no CpaBHeHHio C HH- 
TaKTHon rpynnoii h rpynnoii nOTOMCTBa 
rHnepaKTHBHoii caMKH. 

H3yneHHe npocTpaHCTBeHHoro 
OpHeHTHpOBaHHa nOTOMCTBa KpBIC npO- 
BOAHJIOCB c paAnajiBHOM jiaOnpHHTe, 
T^e yHHTBIBaJIHCB nOKa3aHHH CKOpOCTH 
4)OpMHpOBaHH^ npOCTpaHCTBCHHOH na- 
moth y 5 khbothbix [5]. npOAecc o6yne- 
hhh y npeACTaBHTejieH pa3HBix rpynn 
npOTeKaji no-pa3HOMy. Y nOTOMCTBa 
caMKH KOHTPOJIBHOH TpynnBI npOCTpaH- 
CTBeHHOe OpHeHTHpOBaHHe C(J)OpMHpO- 
BajiocB Ha 10-12 AeHB, y nOTOMCTBa ot 
rHnepaKTHBHoii caMKH - Ha 8-9 AeHB, 
y nOTOMCTBa mnoaKTHBHOH caMKH Ha 
15-18 AeHB (pncyHOK 4). 

AHajiH3 pe3yjiBTaTOB CBHAeTejiB- 
CTByeT, HTO CKOpOCTB ({)OpMHpOBaHH5I 
npOCTpaHCTBCHHOH naMOTH y nOTOMCTBa 
pa3HBix rpynn >khbothbix HaxoAHTCn b 
npUMOH 3aBHCHMO CTH OT CTeneHH ABHra- 
TeJIBHOH aKTHBHOCTH CaMKH. CKOpOCTB 

4)opMHpOBaHH^ npOCTpaHCTBCHHOH na- 
muth rHnoaKTHBHoii rpynnBi HaMHoro 
HH5Ke B CpaBHeHHH c rHnepaKTHBHoii H 
kohtpojibhoh rpynnaMH. 

TaKHM o6pa30M, rnnoAHHaMna He- 
raTHBHO OTpa)KaeTca Ha (jiopMHpoBaHHH 
CneiJH(j)HHeCKHX npH3HaKOB H yCJIOBHO- 
pe^JieKTOpHOH AeHTeJIBHOCTH nOTOM- 
CTBa 5KHBOTHBIX, COAep5KaiAHXC« B pa3- 
HBIX yCJIOBHaX ABHraTeJIBHOrO pOKHMa 
b nepHOA npeAHiecTByioiAHH OepeMeH- 
hocth, b nepHOA 6epeMeHHOCTH h jiaK- 
TaAHH. 
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HELMINTHS AND HELMINTHIASES OF 
DOMESTIC REINDEER IN THE TAIGA 
MOUNTAIN ZONE OF YAKUTIA 

L.M. Kokolova, Doctor of Veterinary Medicine, Head of the 
Laboratory of Helminthology 
Yakutsk State Academy of Agriculture, Russia 


New data on the composition of the association invasions of 
pathogens and parasitic diseases of reindeers are offered. The basic 
variations of the parasites in the mixed invasions are shown. The age 
and seasonal dynamics of the spread of parasitic diseases are studied. 

Keywords: reindeer, helminths, mountains, Moniezia, 

Cotylophoron, region. 

Conference participant 


rEJIbMHHTbl H rEJIbMHHT03bI 
flOMAIUHHX CEBEPHbIX OJIEHEH B 
rOPHO-TAE^CHOH 30HE XKYTHH 

KoKonoBa Jl.M., fl-p BeTepHHap. Hayx, 3aB. jiadoparopHeii 
reJIBMHHTOJIOTHH 

^KyTCKHH HayHHO-HCCJie/fOBaTeJIBCKHH HHCTHTyT eeJIBCKOrO 
X035fflCTBa, PoCCHn 

IlpeacTaBjieHbi HOBbie aaHHbie o cocTaBe accounaunn HHBa3nn B03- 
6yaHTejieH 6ojie3Hen n napa3HTapHbix 6ojie3Hen oneHeii. IloKa3aHbi oc- 
HOBHbie Bapnaunn napa3HTOB b CMemaHHbix HHBa3nax. PLyueHbi B03pacT 
n ce30HHaa anHaMUKa paenpocTpaHCHHH napa3HTapHbix 3a6ojieBaHnn. 

KjnoueBbie cjioea: ceBepHbin ojichb, rejibMHHTbi, ropbi, Moniezia, 
Cotylophoron, pernoH. 

y HaCTHHK KOH(J)epeHLl,HH 
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o cepe^HHEi 80-x rr. npomnoro 
CTOJieTHil OJieHeBO^CTBO ^KyTHH 
pa3BHBanocb xopomHMH TeMnaMH, Ha 
1981 r. npHinencn mix odmeii hhcjichho- 
cth oneHeii b xonnuecTBe 380 tbic. toji. 
Tor^a ilKyraa dBina o^hhm H3 xpynHeii- 
mux oneHeBO^HecKHx perHOHOB Pocchh 
H no npOH3BO^CTBeHHO-3KOHOMHHeCKHM 
noxa3arennM Haxo^HjiacB Ha nepe/jOBBix 
pydoxax. O^Haxo co BpeMeHeM nono5xe- 
Hne b oneHeBO^CTBe CTano yxy^maTBca, 
HaMeTHjie^ cna# npOH3BO#CTBa npo- 
AyKTOB oneHeBO^CTBa. Pe3Koe coxpame- 
Hne noronoBBfl oneHeii 6 bijio CBn3aHO e 
arpapHoii peiJiopMOH, xoTOpan npHBena 
k paena^y KpynHBix oneHeBO^necxHx 

C0BX030B. HO COCTOifflHIO 1 JIHBapn 

1997 r. noronoBBe oneHeii cocTaBnnno 
Bcero 217,6 tbic. toji., oneHeBO^CTBO e 
BBieoKopeHTadejiBHOH OTpaejiH npeBpa- 
THjiacB b ydBiTOHHyio [7]. 

K KOHify 90-x rr. noronoBBe oneHeii 
yMeHBmHjiocB b 2 pa3a. E)xero,aHO Ha- 
dmo^aeTcn na/jenc oneHeii ot HCTome- 
HH5I, TpaBJIH XHHJHHKaMH (BOJIKaMH), 
noTepB h yroHa ^OManiHHx oneHeii e 
flHKHMH OJieHnMH. B OJieHeBO/fHeCKHX 
xo3nHCTBax He xBaTaeT ohbithbix na- 
CTyxoB-oneHeBOAOB, He odecnenHBaeTcn 
Kax paHBme xpyrnocyTOHHoe nencypCTBO 
h cmotp oneHeii b CTa^ax, hto cnocod- 
CTByeT hx na^ency ot 6one3Heii opraHOB 
ABixaHHn, ncenynouHO-KHmeuHoro Tpax- 
Ta, HHiJieKifHOHHBix h napa3HTapHBix 
6one3Heii. PaHee HHBa3HOHHBie 6one3- 
hh AOMamHHx oneHeii h bh^ob renB- 
mhhtob, napa3HTHpyiOHTHx y ceBepHBix 
oneHeii b ilxyTHH, 6 bljih nccne^OBaHBi 
M.T. CaiJipOHOBBiM [5], C.H. HcaxoBBiM 
[2], Jl.M. KoKonoBoh [4]. 

H 3 TpeMaTO^ Haudonee pacnpo- 
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CTpaHeHHBiMH nBnntOTcn napa3H- 
THpyiomHe b pydue onemi xorano- 
(JiopOHBi - Cotylophoron skrjabini, 
Paramphistomum cervi h Dicrocoelium 
orientalis. H3 pydifa ncHBOTHoro Haxo^n- 
nn KOTHnocjiopoH ro 2150, h napaMijm- 
ctob 1080 napaM^HCTOB, /jHxpoifennii 
24 nonoB03penBix ocodeii. 

B oneHeBOAnecKHx xo3niicTBax 
HMH MOryT 6BITB HHBa3HpOBaHBI #o 
75% B3pocnoro noronoBBn oneHeii. 
Y ^OManiHHx oneHeii napa3HTHpyeT 
9 BH/fOB IjeCTO# H3 HHX 4 BH^a MOHHe- 
3 hh - Moniezia rangiferina, Moniezia 
benedeni, Moniezia expansa, Moniezia 
baeri. 3apa)xeHHOCTB oneHeii ifecTo^aMH 
po^a Moniezia hocht ce30HHBiii xapax- 
Tep. B TyH^pOBoii 30He y TennT-cerone- 
tok HHBa3Hn BBuranneTcn b Hanane hioh& 
h MaKCHMyMa flocraraeT b aBrycTe. B 
Tennoe BpeMn ro^a HHBa3HpOBaHBi oxa- 
3BiBanncB 95% TennT-ceroneTOx. K 3HMe 
b CTa^e HOCHTennMH c^hhhhhbix napa- 
3 htob ocTaBanncB nnniB 2-3% oneHeii. 
KnHHHuecKHe chmhtombi nonBnniOTcn 
b Hione, Aocraran MaKCHMyMa b aBry- 
CTe. OcHOBHan Mepa 6 opb6bi — CMeHa 
BeceHHHx h neTHHx nacTdnm c noBTOp- 
hbim HcnonB30BaHHeM hx nepe3 2 ro/ja. 

HeMaTO^Bi, nBnniOTcn caMBiMH mho- 
rouHcneHHBiMH h pa3HOBH£OBBiMH renB- 
MHHTaMH, napa3HTHpyiOHTHMH y ceBep- 
HBix oneHeii. H 3 23 bh^ob HeMaTOfl, na- 
pa3HTHpyiomHx y ceBepHoro onemi, 12 
nBnniOTcn cneifmjmHHBiMH TonBKO #nn 
3Toro BH^a }khbothbix. 3apa)KeHHOCTB 
ceBepHBix oneHeii HeMaTo^aMH pern- 
CTpHpoBaHO bo Bcex oneHeBo^necKHx 
xo3niiCTBax. HHBa3nn npOTexaeT, Kax 
renBMHHTOHOCHTenBCTBO Hnn KnHHHHe- 
ckh BBipa)KeHO. CaMBiM pacnpocTpaHeH- 


hbim h onacHBiM nBnneTcn 3a6oneBaHHe 
Mono^HnKa ^HKTHOKayne30M. MaKCH- 
ManBHan hhtchchbhoctb HHBa3HH Ha- 
dmo^ann y TennT b 3-4 MecnuHoro bo 3- 
pacTa, b pa3HBix xo3niiCTBax ot 21,3% 
^o 84,5%. 

3apa)KeHHOCTB oneHeii b xo3niicTBax 
TyH^pOBoii 30 hbi 3na$0CTp0HrHne30M 
KonedneTcn ot 20 80%. Y ocTaBneH- 

HBIX Ha 3HMOBKy Ten^T nHHHHKH 3na(jio- 
CTpOHramoeoB nonBnniOTcn b ^exadpe, 
nHBape, a k cepe^HHe Man b CTa^e 3a- 
panceHHBiMH dBmaeT ^o 80% 5khbothbix. 
npH MaccoBOM nopanceHHH nHHHHKaMH 
3naij)0CTp0HrHni0C0B oneHH norndaiOT. 
noBceMecTHO pacnpocTpaHeH h HeMa- 
TO^Hpenne3, 3a6oneBaeT h Mono^HnK. 
TennTa 3apa5KaiOTcn non™ c MOMeHTa 
ponc^eHHn, h npoifeHT 3apanceHHOCTH 
KonedneTcn b npe^enax 25-50%. ^hkth- 
OKayne3 oneHeii Ha TeppHTOpHH ^KyTHH 
3a6oneBaHHe pacnpocTpaHeHO noBce- 
MecTHO, npOTexaeT b BH^e 3nH300THH, 
npH CHnBHoii HHBa3HH ncHBOTHBie nnoxo 
nepeHoenT 3HMOBKy, y Mono^HnKa 3a- 
^epmiBaeTcn pocT h pa3BHTHe, noHH- 
ncaeTcn HMMyHHTeT, noBBimaeTcn boc- 
npHHMHHBOCTB K £pyTHM HHI^eKIfHOH- 
HBIM 6one3H5IM [1]. H3 HCCne^OBaHHBIX 
5KHBOTHBIX HHBa3HpOBaHBI ^HKTHOKay- 
niocaMH ot 20,5% 50% Mono^ionca. 

Ce30HHan ^HHaMHxa AHKTHOKayne3a 
H3ynanacB Ha npOTnnceHHH rona c ceHTn- 
6pn. Pe3ynBTaTBi Hccne^OBaHHH xapax- 
TeproyiomHx nnHaMHKy nnKTHOKayne3- 
hoh HHBa3HH no MecnifaM noKa3ann, hto 
y TennT Texymero rona ponc^eHHn nnx 
6one3HH HacTynaeT aBrycT-ceHTndpB 
MecnifBi. ^BHBie xnHHHnecxHe npH3Haxn 
nponBnniOTcn b aBrycTe. Y Mono^Hnxa 
npomnoro ro^a ponc^eHnn nnx HHBa- 



3HH npHXO^HJIOCB Ha MapT-MaH Mecai^bl, 
KJIHHHHeCKHe npH3HaKH 6BIJIH OTMe- 
neHBi, HanHHaa c MapTa b momcht 3Ha- 
HHTejiBHoro CKonjieHna nojiOB03pejiBix 
rejiBMHHTOB b jierKHx. Y oneHeH napa- 
3HTHpyiOT JIHHHHOHHBie CTa^HH IjeCTO# 

OTHOcamHeca k ceMencTBy Taeniidae. 
H 3 jihhhhohhbix (j)opM yecTOfl y ojieHeH 
6 bijih o6Hapy}KeHBi jiHHHHOHHaa CTa^Ha 
renBMHHTa Echinococcus granulosus. 
Handojiee HedjiaronojiyuHBiMH no 3 xh- 
H0K0KK03y aBjiaeTca Momckhh paiioH, 
rne 3XHHOKOKKOBBie UHCTBI o6Hapy)KHJIH 

y 4,3%, b Aji^aHCKOM - 0,94%, Hnmie- 

KOJIBIMCKOM - 0,47% OJieHeil H3 HHCJia 
BCKpBITBIX HaMH 5KHBOTHBIX. B OpraHaX 
h TKaHax ojieHeii napa3HTHpyiOT 3 pa3- 
HOBH/JHOCTH IJHCTHIjepK03a. U,HCTHI^ep- 
K03BI - napeHXHMaT03HBIH, TapaH^HBIH 
HJIH MBIHieHHBIH, TCHHyKOJIBHBIH HJIH 
$HHH03 OpBDKeHKH. 3lCCTeHCHBH0CTB 

3apa>KeHHa ot/jcjibhbimh BH^aMH ipi- 
CTHuepK03a KOJie6jieTca b npe^ejiax: 
napeHXHMaT03HBiM ot 7,3 #o 84,6% 
TapaH^HBiM ot 0,1 a o 25,5% h Temiy- 
KOJIBHBIM - OT 0,2 RO 5,6%. B TyH^pO- 
boh 30He, oco6eHHO HeOjiaronojiyuHBi 
ojieHeBO^necKHe xo3UHCTBa b Hnmie- 
kojibimckom paiiOHe, r^e 3apa^ceHHOCTB 
ojieHeii napeHXHMaT03HBiM ijHCTHijep- 
K030M ^ocTHrajio 92,5%, a b xo3aiicTBax 
AHa6apCKoro - 17,7%, AjuiaHxoBCKO- 
ro - 10,6%, OjieHeKCKoro - 10,5%. B 
ropHO-TaemiOH 30He: Ohmukohckom 
paiiOHe - 24,6%, Momckom - 14,3%, 

TOMnOHCKOM - 11,8%, B I05KHOH JlKy- 
thh: Aji^aHCKOM - 2,56%, HepKmrpHH- 
ckom - 1,26%. 3apa5KeHHOCTB ojieHeii 

MBIHieHHBIM HHCTHUepK030M B TyHJJpO- 

boh 30He: Hh^chckojibimckom - 2,6%, 
AHa6apCKOM - 2,56%, AjuiaHxoBCKOM 
- 1,42%, OjieHeKCKOM - 1,54%, b rop- 
HO-Tae»cHOH: Ohmukohckom - 25,5%, 
ToMnoHCKOM - 1,3%. B K35khbix paii- 
OHax: Aji^aHCKOM - 0,1%, HepiOH- 
rpHHCKOM - 1,2%. 3apa)KeHHOCTB Te- 
HHyKOJIBHBIM IJHCTHIjepK030M HC3Ha- 

HHTejiBHa. 3apa)KeHHBie yncTHijepKaMH 
ojieHH perncTpHpOBaHBi b HnmieKO- 
jibimckom paiiOHe y 3 (0,12%), Ajuian- 
xobckom y 5 (0,28%), Ohmukohckom y 
3 (0,12%) tojiob H3 HHCJia nccjie/jOBaH- 
HBIX 5KHBOTHBIX [3,4]. OCHOBHBIM HCTOH- 
hhkom 3apa)KeHHa ojieHeii ijHCTHijepKO- 
30M aBjiaiOTca 3apa)iceHHBie nojiOB03pe- 
jibimh i^ecTo^aMH ojieHeroHHBie co6aKH. 
3KCTeHCHBH0CTB H HHTCHCHBHOCTB HH- 
Ba3HH y coOax 3HaHHTejn>HO BBirne, neM 


y ApyrHX BHJTOB njIOTOHJJHBIX 5KHBOT- 

hbix. fl,jia npe^OTBpameHHa 3apa5KeHHn 
co6aK h ^pyrnx njiOTOnjmBix jihhhhoh- 

HBIMH CTa/JHUMH TCHHH BBlfipaKOBBIBaiOT 
h c5KHraiOT Bee opraHBi, 3apa5KeHHBie 
H,HCTHH,epKaMH. OpraHH3yK)T CHCTeMa- 
THHeCKHH OTJIOB H yHHHT05KeHHe 6e3- 
Ha^30pHBIX eo6aK. 

Ha TeppHTOpHH ^xyTHH cymecTBy- 
K)T npHpOJJHBie OHarH 3XHHOKOKK03a. 
npH Hccjie^OBaHHH opraHOB h TKaHeh 
ojieHeii Ha nopa>KeHHOCTB ijhcthbim 3xh- 
hokokko30m, Echinococcus granulosus 
(larva) perncTpupOBaHO y 17,2% /jhkhx 
ceBepHBix ojieHeii b TyH^poBoii 30He 
JIlCyTHH H 0,2% nOMaHIHHX ceBepHBix 
ojieHeii b Tae5KHoii 30He [5]. 

B j^ajiBHeiiuieM, nepe# HaMH nocTaB- 
jieHa 3a,aaHa bbwbhtb ocHOBHBie BapH- 
ai^HH napa3HTOB, H3BicKaHHe Haiidojiee 
3(j)(j)eKTHBHBix h OKOJiorHHecKH 6e3onac- 
HBIX Cpe^CTB JieHeHHa H npO(j)HJiaKTHKH 
napa3HTapHBix 6ojie3Heii h MeTO^Hica npH- 
MeHeHHe amrejiBMHHTHBix npenapaTOB 
ceBepHBix ojieHeii ropHO-TaoKHoii 30hbi. 

no pe3yjiBTaTaM HccjiejLOBaHHn 
yroHHHjiH cocTaB B036y^HTejieii napa- 
3HTapHBix 6ojie3Heii ceBepHBix ojieHeii b 
ropHO-Taemioii 30He ^Kyrnn. Bbiubjic- 
HBI OCHOBHBie BapnaijHH napa3HTOB npH 
MHKCT-HHBa3HHX. H3yHCHa B03paCTHaa H 
ce30HHaa ^HHaMHica pacnpocTpaHeHHa 
napa3HTapHBix 6ojie3Heii ^OMaiHHHx ce- 
BepHBix ojieHeii b ropHO-Tae)KHOH h TyH- 
ApOBOH 30HaX ilKyTHH. TaKHM o6pa30M, 
nojiyneHBi HOBBie jiaHHBie no accouHauHH 
HHBa3HH h cocTaBy B036yaHTejieii napa3H- 
TapHBix 6ojie3Heii ceBepHBix ojieHeii. 
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Space Sciences 


03 - 09.08 


Technical Science, Architecture 
and Construction 


03 - 09.08 


Educational sciences and 
Psychology 


14 - 19.09 


^ stage 


^ stage 


O stage 


RATIO BETWEEN THE ROLES OF AN 
INDICATOR OF SOCIAL CULTURE, 
INSTRUMENT OF COMMUNICATION, AND 
MECHANISM OF PRESERVATION AND 
TRANSFER OF INFORMATION IN MODERN 
LANGUAGE SYSTEMS 


PHENOMENON OF MASS CULTURE 
AGAINST THE BACKGROUND OF 
EXPANSION OF LIBERAL PREREQUISITES 
FOR DEVELOPMENT OF PERSONAL 
SELF-EXPRESSION FORMS 


ORGANIC COMBINATION OF SOCIAL 
PARTNERSHIP AND INDIVIDUAL IDENTITY 
AS THE MAIN FACTOR IN ENSURING THE 
SELF-PRESERVATION AND DEVELOPMENT 
OF THE SOCIETY 


Philology 


10 - 16.10 


Culturology, Physical culture 
and Sports, Art History/ 
History and Philosophy 


Economics, Jurisprudence 




Political and Military Sciences 


Website: http://gisap.eu/ Email: office@gisap.eu 
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